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CHAPTER  4  -  ENVIRONMENTAL  CONSEQUENCES 

This  chapter  describes  environmental  consequences  that  may  result  from  implementing  the  six 
alternatives  described  in  Chapter  2.  The  purpose  of  this  chapter  is  to  determine  the  potential  impacts  of 
the  federal  action  on  the  human  environment.  As  defined  by  the  Council  on  Environmental  Quality 
(CEQ)  the  "human  environment"  shall  be  interpreted  to  include  the  natural  and  physical  environment 
and  the  relationship  of  people  with  that  environment  (40  Code  of  Federal  Regulations  [CFR]  1508.14). 
The  federal  action  is  the  Bureau  of  Land  Management  (BLM)  selection  of  a  resource  management  plan 
(RMP)  on  which  to  base  future  land  use  actions. 

The  analysis  of  environmental  consequences  focuses  on  key  planning  issues  (see  Chapter  1)  raised 
during  the  scoping  process  rather  than  providing  an  encyclopedic  discussion  of  all  possible 
consequences.  The  organization  of  Chapter  4  follows  the  same  order  as  Chapter  3  and  allows  the  reader 
to  compare  existing  resource  conditions  (Chapter  3)  to  potential  impacts  (Chapter  4)  for  the  same 
resource.  The  following  describes  the  organization  of  information  for  the  analysis  of  each  resource  or 
resource  use. 

Introduction 

The  discussion  of  environmental  consequences  for  each  resource  program  begins  with  a  brief  definition 
of  an  impact  for  the  resource.  When  applicable,  definitions  of  the  following  types  of  impacts  also  are 
included: 

Adverse  or  Beneficial  Impacts.  When  applicable,  this  chapter  differentiates  beneficial  and  adverse 
impacts.  For  example,  an  alternative  that  increases  the  number  of  water  sources  away  from  existing 
rivers  and  streams  is  expected  to  have  a  beneficial  impact  on  livestock  grazing  and  riparian/wetland 
areas;  however,  if  this  alternative  also  increases  livestock  concentration  around  new  water  sources,  it 
may  adversely  impact  grassland  and  shrubland  communities  by  degrading  vegetation  and  compacting 
soil  in  these  areas.  The  purpose  of  presenting  both  beneficial  and  adverse  impacts  for  key  planning 
issues  is  to  help  the  BLM  decision  maker  and  readers  understand  the  multiple-use  tradeoffs  associated 
with  each  alternative.  Flowever,  this  chapter  does  not  describe  all  possible  impacts  and,  unless 
otherwise  stated,  assume  that  impacts  described  in  this  chapter  would  be  adverse. 

Direct  or  Indirect  Impacts.  In  general,  direct  impacts  result  from  BLM-authorized  activities  and 
generally  occur  at  the  same  time  and  place  as  the  management  activity  or  action  causing  the  impact. 
For  example,  for  the  action  of  building  a  road,  a  direct  adverse  impact  is  surface  disturbance.  Surface 
disturbance  is  the  impact  (the  effect)  of  heavy  equipment  (the  cause)  removing  existing  vegetation  as 
it  grades  the  proposed  road  location.  Indirect  impacts  often  occur  at  some  distance  or  time  from  the 
action.  In  the  example  above,  an  indirect  impact  could  occur  days  after  the  surface  is  disturbed  and 
some  distance  from  the  disturbance.  Fleavy  precipitation  following  vegetation  removal  and  ground 
disturbance  could  erode  soil  and  transport  sediment  into  streams.  Therefore,  the  impact  to  stream 
water  quality  would  be  an  indirect  adverse  impact. 

Short-  or  Long-term  Impacts.  Where  applicable,  this  chapter  describes  the  short-term  or  long-term 
aspects  of  impacts.  For  purposes  of  this  RMP,  short-term  impacts  occur  during  or  after  the  activity  or 
action  and  may  continue  for  up  to  5  years.  For  example,  for  the  action  of  a  prescribed  fire,  a 
short-term  adverse  impact  is  loss  of  vegetative  cover.  Long-term  impacts  occur  beyond  the  first  5 
years,  an  approximation  of  the  time  required  to  restore  or  reclaim  an  area  following  surface 
disturbance.  Long-term  beneficial  impacts  of  prescribed  fire  include  diversifying  vegetation  structure 
and  restoring  fire-adapted  ecosystems  to  prevent  larger,  more  damaging  wildland  fires. 
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Methods  and  Assumptions 

This  section  describes  the  methods  and  assumptions  used  in  the  impact  analysis  for  each  resource  or 
resource  use.  Due  to  the  programmatic  and  strategic  nature  of  the  RMP  alternatives,  the  timing  and 
specific  location  of  project -specific  actions  that  could  affect  resource  values  are  not  defined.  Moreover, 
the  relationship  between  cause  (future  actions)  and  effect  (impact  on  resources)  is  not  always  known  or 
quantifiable.  For  these  reasons,  alternative  analyses  are  both  qualitative  and  quantitative,  and  based  on 
a  series  of  assumptions.  The  methods  and  assumptions  listed  for  each  section,  and  in  the  general 
assumptions  presented  below,  provide  a  basis  for  the  conclusions  reached  in  this  chapter. 

Summary 

The  summary  section  for  each  resource  program  briefly  discusses  the  overall  impacts  resulting  from 
implementation  of  the  alternatives  and  compares  the  alternatives  in  terms  of  their  anticipated  impact 
intensity  (from  greatest  to  least).  The  summary  section  compares  impacts  among  the  Action 
Alternatives  (alternatives  B,  C,  D,  E,  and  F)  and  the  No  Action  Alternative  (Alternative  A).  In  some  cases, 
there  are  no  discernible  differences  in  impacts  among  the  alternatives. 

Detailed  Analysis  of  Alternatives 

The  detailed  analysis  of  alternatives  describes  how  each  alternative  could  affect  baseline  conditions  of 
individual  resources  on  BLM-administered  land  in  the  Cody  Field  Office  and  Worland  Field  Office 
(Planning  Area).  The  alternatives  analyses  typically  describe  impacts  grouped  into  broad  topic  areas  and 
in  the  following  order:  surface  disturbance,  resource  uses,  special  designations,  resources,  and 
proactive  management  actions.  Proactive  management  actions  include  management  actions  included 
to  protect  or  enhance  the  resource  of  interest.  For  example,  proactive  management  actions  for  soils 
include  requiring  topsoil  salvage  and  segregation  for  all  surface-disturbing  activities.  If  an  impact 
analysis  does  not  discuss  the  effect  of  a  particular  allowable  use  or  management  action  on  a  given 
resource,  it  is  because  the  BLM  does  not  expect  impacts  or  expects  impacts  to  be  minimal,  or  the 
anticipated  impact  is  outside  the  scope  of  this  analysis,  as  described  in  Chapter  1  of  this  document. 

Cumulative  Impacts 

Cumulative  impacts  combine  the  past  and  present  impacts  encompassed  in  existing  conditions 
described  in  Chapter  3  with  the  anticipated  incremental  impacts  of  alternatives  described  in  the  sections 
of  this  chapter  and  the  impacts  of  reasonable  foreseeable  actions.  The  Cumulative  Impacts  section, 
which  appears  at  the  end  of  this  chapter,  also  includes  anticipated  incremental  impacts  of  non-BLM 
reasonable  foreseeable  actions. 

Assumptions  Common  to  All  Analyses 

The  list  below  identifies  assumptions  common  to  all  alternatives  and  all  resources.  Individual  resource 
sections  list  assumptions  unique  to  specific  resources  and  resource  uses. 

•  Key  planning  issues  identified  in  Chapter  1  provide  the  focus  for  the  scope  of  impact  analyses  in 
this  chapter. 

•  In  general,  the  BLM  considers  adverse  impacts  described  in  this  chapter  important  if  they  result 
from  or  relate  to  the  key  planning  issues  described  in  Chapter  1  and  their  context  or  intensity 
(see  Glossary)  indicate  that  they  may  result  in  impacts  to  public  health  and  safety;  a  potential 
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for  violating  legal  standards,  laws,  or  protective  status  of  resources;  or  potential  impacts  to 
unique  resources. 

•  The  analysis  of  impacts  focuses  on  the  anticipated  incremental  and  meaningful  impact  of 
management  actions  and  allowable  uses  proposed  for  each  alternative.  The  description  of 
existing  conditions  in  Chapter  3  encompasses  the  impacts  of  past  and  present  actions. 

•  The  purpose  of  the  comparison  of  impacts  among  resources  is  to  provide  an  impartial 
assessment  to  inform  the  decision  maker  and  the  public.  The  impact  analysis  does  not  imply  or 
assign  a  value  or  numerical  ranking  to  impacts.  Actions  resulting  in  adverse  impacts  to  one 
resource  may  impart  a  beneficial  impact  to  other  resources. 

•  When  adverse  impacts  to  other  resources  would  occur,  "on  a  case-by-case  basis"  means  an 
action  would  only  be  allowed  when  impacts  can  be  adequately  mitigated  consistent  with  other 
resource  goals  and  objectives. 

•  For  impact  analysis,  short-term  is  generally  defined  as  being  less  than  5  years  and  long-term  as 
being  greater  than  5  years,  unless  otherwise  noted  for  a  specific  resource;  the  life  of  the  plan  is 
assumed  to  be  15  to  20  years. 

•  Existing  state  and  federal  environmental  legislation  and  regulatory  programs  would  remain 
relatively  unchanged  and  in  effect  (i.e.,  analyses  are  based  on  current,  rather  than  projected, 
future  regulations). 

•  To  the  extent  possible  and  within  legal  and  regulatory  parameters,  BLM  management  and 
planning  decisions  will  be  consistent  with  the  planning  and  management  decisions  of  other 
agencies,  state  and  local  governments,  and  Native  American  tribes  with  jurisdictions 
intermingled  with  the  Planning  Area. 

•  Funding  would  be  available  to  implement  the  alternatives  described  in  Chapter  2. 

•  The  BLM  would  implement  any  of  the  alternatives  in  compliance  with  standard  practices,  best 
management  practices  (BMPs)  and  required  design  features  in  Priority  Flabitat  Management 
Areas  (PFIMAs)  and  General  Flabitat  Management  Areas  (GFIMAs)  for  greater  sage-grouse 
(Appendix  L),  guidelines  for  surface-disturbing  activities,  and  mitigation  guidelines  (Appendix  FI). 
The  practices  and  guidelines  included  in  Appendices  FI  and  L  are  a  component  of  each 
alternative.  Appendix  FI  lists  standard  practices  used  in  the  Planning  Area  to  mitigate  adverse 
impacts  caused  by  surface-disturbing  activities  (Wyoming  BLM  Mitigation  Guidelines  for  Surface- 
disturbing  and  Disruptive  Activities). 

•  The  Glossary  (in  Volume  3)  defines  surface-disturbing  activities  employed  in  the  analyses.  The 
BLM  typically  describes  surface  disturbance  in  terms  of  the  total  acres  of  short-  or  long-term 
disturbance  from  BLM  actions,  as  shown  in  Table  4-1.  Appendix  T  lists  projected  surface 
disturbance  associated  with  individual  reasonable  foreseeable  actions,  including  surface 
disturbance  for  new  wells  that  are  subsequently  abandoned  and  reclaimed.  For  analysis 
purposes,  the  acreage  of  surface  disturbance  for  new  well  pads  and  associated  facilities  varies 
with  the  fields,  areas,  structures,  and  formations  developed,  and  assumes  there  will  be  one  well 
pad  per  producing  well.  See  Appendix  FI  for  the  Wyoming  BLM  Mitigation  Guidelines  for 
Surface-disturbing  and  Disruptive  Activities. 

•  Concentrated  livestock  and  native  ungulate  grazing,  off-highway  vehicle  (OFIV)  use,  and  fire  may 
remove  vegetation  and  expose  the  soil  surface  leading  to  increased  erosion. 

•  Ongoing  natural  and  human-caused  changes  to  vegetation  communities  would  continue  in  the 
absence  of  management  intervention. 
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•  Vegetation  treatments  would  be  performed  only  in  habitats  that  would  benefit  from  such 
treatments. 

•  The  successful  application  of  treatments  to  specific  areas/watersheds  would  result  in  the 
maintenance  or  reestablishment  of  the  desired  range  of  conditions  for  the  major  vegetation 
communities  in  approximately  the  desired  proportions. 

•  Mitigation  requirements  would  prevent  or  limit  direct  impacts  associated  with  land  use 
activities,  including  reclamation  of  land  after  completion  of  the  activity. 

•  For  purposes  of  analysis,  it  is  assumed  that  lands  identified  for  withdrawal  under  each 
alternative  would  be  withdrawn.  Where  not  otherwise  noted,  discussions  of  areas  withdrawn 
under  the  various  alternatives  are  assumed  to  include  existing  withdrawals,  existing  withdrawals 
where  the  withdrawals  would  be  extended,  and  areas  that  would  be  recommended  for 
withdrawal.  While  an  RMP  can  make  recommendations,  closing  areas  to  operation  of  the 
mining  laws  (i.e.,  withdrawing)  occurs  outside  of  the  RMP  revision  process.  Table  4-27  identifies 
existing  and  proposed  withdrawals  under  the  alternatives. 

•  An  oil  and  gas  lease  grants  the  lessee  the  "right  and  privilege  to  drill  for,  mine,  extract,  remove 
and  dispose  of  all  oil  and  gas  deposits"  in  the  leased  lands,  subject  to  the  terms  and  conditions 
incorporated  in  the  lease  (BLM  Form  3100-11,  Lease  for  Oil  and  Gas).  Because  the  Secretary  of 
the  Interior  has  the  authority  and  responsibility  to  protect  the  environment  within  federal  oil 
and  gas  leases,  the  BLM  imposes  restrictions  on  the  lease  terms.  Lease  stipulations  are  only 
subject  to  change  prior  to  lease  issuance.  Once  a  lease  has  been  issued,  stipulations  will  not  be 
modified  absent  voluntary  agreement  by  the  lessee. 

•  The  United  States  (U.S.)  Court  of  Appeals  for  the  D.C.  Circuit  in  Sierra  Club  v.  Peterson,  717  F.2d. 
1409  (D.C.  Cir.  1983)  found  that  "on  land  leased  without  an  NSO  stipulation,  the  DOI  (U.S. 
Department  of  the  Interior)  cannot  deny  the  permit  to  drill. ..once  the  land  is  leased  the  DOI  no 
longer  has  the  authority  to  preclude  surface-disturbing  activities  even  if  the  environmental 
impact  of  such  activity  is  significant.  The  Department  can  only  impose  mitigation  upon  a  lessee 
who  pursues  surface-disturbing  exploration  and/or  drilling  activities."  The  court  goes  on  to  say 
"notwithstanding  the  assurance  that  a  later  site-specific  environmental  analysis  will  be  made,  in 
issuing  these  leases  the  DOI  has  made  an  irrevocable  commitment  to  allow  some  surface- 
disturbing  activities,  including  drilling  and  road  building." 

•  Provisions  in  leases  that  expressly  provide  Secretarial  authority  to  deny  or  restrict  development 
in  whole  or  in  part  depend  on  an  opinion  provided  by  the  U.S.  Fish  and  Wildlife  Service  (USFWS) 
regarding  impacts  to  endangered  or  threatened  species  or  habitats  of  plants  and  animals  listed 
or  proposed  for  listing.  If  the  USFWS  concludes  that  the  development  likely  would  jeopardize 
the  continued  existence  of  any  endangered  or  threatened  plant  or  animal  species,  then  the 
development  may  be  denied  in  whole  or  in  part. 

•  The  BLM  cannot  predict  the  exact  locations  of  future  surface-disturbing  activities  at  the  RMP 
level.  Unless  a  management  action  for  a  vegetation  type  specifies  otherwise,  surface-disturbing 
activities  are  assumed  to  occur  in  vegetation  types  in  proportion  to  their  availability  within  the 
Planning  Area.  Impact  acreage  for  vegetation  types  are  not  absolute,  but  serve  as  a  relative 
comparison  among  alternatives. 
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Table  4-1.  Total  Projected  Surface  Disturbance  from  BLM  Reasonable  Foreseeable  Actions  in  the  Bighorn  Basin  Planning  Area 


Action 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 
(Proposed  RMP) 

Alternative  E 

Alternative  F 

Total  Acres  Short-Term  Disturbance  from 

BLM  Actions 

136,253 

73,940 

245,642 

140,175 

71,829 

137,065 

Total  Acres  Reclaimed  from  BLM  Actions 

120,607 

63,047 

204,157 

121,869 

62,008 

119,384 

Total  Acres  Long-Term  Disturbance  from 
BLM  Actions 

15,646 

10,893 

41,485 

18,306 

10,802 

17,663 

Source:  Appendix! 

BLM  Bureau  of  Land  Management 

RMP  Resource  Management  Plan 
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4.1  Physical  Resources 

4.1.1  Air  Quality 

For  the  Planning  Area,  air  resources  were  evaluated  to  examine  how  potential  BLM  initiatives,  decisions, 
and  alternatives  would  affect  air  quality  in  the  region  ("region"  includes  the  Planning  Area  [Map  1]  and 
federal  Class  I  areas  within  100  miles).  Adverse  impacts  to  air  quality  are  those  that  increase  emissions 
(air  pollutants,  hazardous  air  pollutants  [HAPs],  and  sulfur  and  nitrogen  compounds)  that  affect  visibility, 
air  pollutant  concentrations,  and  atmospheric  deposition.  Beneficial  impacts  are  those  that  decrease 
emissions,  from  either  control  measures  or  a  reduction  in  activities  that  generate  emissions.  Direct 
impacts  result  from  management  that  may  increase  or  reduce  emissions  from  a  source  or  resource  use. 
Indirect  impacts  result  from  management  that  affects  subsequent  activities  that  may  increase  or  reduce 
emissions.  This  section  describes  the  expected  qualitative  impacts  of  each  alternative  on  air  quality  in 
terms  of  short-term  and  long-term  impacts. 

4.1. 1.1  Methods  and  Assumptions 

Emissions  were  estimated  for  the  proposed  management  actions  in  each  alternative  for  particulate 
matter  less  than  10  microns  in  diameter  (PMio),  particulate  matter  less  than  2.5  microns  in  diameter 
(PM2.5),  nitrogen  oxides  (NOx),  sulfur  dioxide  (SO2),  carbon  monoxide  (CO),  volatile  organic  compounds 
(VOCs),  Hazardous  Air  Pollutants  (HAPs),  and  greenhouse  gases  (Carbon  Dioxide  [COJ,  Methane  [CHJ, 
and  N2O).  The  BLM  estimated  emissions  for  the  base  year  (2008)  corresponding  to  Alternative  A.  This 
year  was  selected  for  the  base  year  because  it  was  the  closest  year  with  the  most  complete  information. 
The  BLM  also  estimated  emissions  for  two  future  years  (2018  and  2027)  to  examine  potential  impacts 
mid-way  through  the  20-year  plan  and  at  the  end  of  the  plan.  The  analysis  compares  operational 
emissions  for  2018  and  2027  to  base-year  emissions  to  determine  the  expected  future  change  in 
emission  levels  for  each  alternative.  Given  the  uncertainties  concerning  the  number,  nature,  duration, 
and  specific  location  of  future  emission  sources  and  activities,  the  emission  comparison  approach 
provides  an  appropriate  basis  for  comparing  the  potential  impacts  under  each  alternative. 

Activity  data  used  to  estimate  emissions  for  proposed  emission  sources  were  obtained  from  the  BLM 
Resource  Specialists  in  the  Cody  and  Worland  field  offices  (CYFO  and  WFO).  Emission  factors  used  to 
estimate  proposed  emissions  were  obtained  from  (1)  the  U.S.  Environmental  Protection  Agency  (EPA) 
NONROAD2008a  Emissions  Model  (EPA  2008),  (2)  Wyoming  Department  of  Environmental  Quality  (DEQ) 
best  available  control  technology  (BACT)  levels  for  natural-gas-fired  internal  combustion  engines,  and  (3) 
the  EPA  MOBILE6.2.03  mobile  emissions  factor  model  for  on-road  motor  vehicles  (EPA  2003).  The 
Technical  Support  Document  for  Air  Quality  (Appendix  U)  includes  more  information  regarding  the  data 
and  assumptions  used  to  estimate  emissions  for  each  project  alternative  and  the  detailed  emission 
totals  for  each  activity  per  year. 
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Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Stationary  sources  associated  with  oil  and  gas  development  would  operate  at  emission  levels 
based  on  currently  observed  BACT  levels. 

•  Activity  data  associated  with  management  actions  other  than  those  related  to  conventional 
natural  gas  and  oil  wells  were  averaged  over  the  entire  analysis  period  to  produce  annual 
average  emissions.  Oil  and  gas  activity  follows  reasonable  foreseeable  development  (RFD) 
projections  in  both  time  and  duration.  Estimation  of  activity  for  each  resource  is  sufficient  for 
base  year  and  future  year  emission  projections. 

•  ERA  off-road  emission  standards  were  used  to  estimate  emissions  for  nonroad  sources  in  project 
years  2008/2018/2027.  This  approach  simulates  the  replacement  of  existing  sources  by  new 
lower-emitting  equipment  with  future  ERA  off-road  emission  standards. 

•  The  analysis  in  this  section  estimated  only  emissions  from  permitted  activities  that  would  occur 
on  federal  lands  within  the  RIanning  Area. 

•  Recognizing  site-specific  and  season-specific  variations,  the  use  of  water  application  as  a  BMR 
would  reduce  fugitive  dust  emissions  from  ground-disturbing  activities  during 
construction/reclamation  and  maintenance  of  roads  by  50  percent  from  uncontrolled  levels. 

Analysts  calculated  emissions  for  the  following  types  of  development  and  use  activities:  (1)  oil 
development,  (2)  natural  gas  development,  (3)  salable  minerals  development,  (4)  locatable  minerals 
development,  (5)  renewable  energy  development,  (6)  livestock  management  activities,  (7)  vegetation 
management,  (8)  vegetation  management  of  invasive  species,  (9)  fire  management  (including  prescribed 
fire),  (10)  forests,  woodlands,  and  forest  products  activities,  (11)  rights-of-way  (ROW)  and  corridors,  (12) 
OHV  use,  and  (13)  resource  road  maintenance.  Emission  estimates  are  provided  for  all  of  the 
alternatives.  Because  of  the  inherent  uncertainty  in  developing  appropriate  and  accurate  emission 
factors  for  a  variety  of  the  equipment  and  activities,  fugitive  VOC  emissions  from  oil  and  gas 
development  operations  have  not  been  estimated  in  this  analysis.  Due  to  the  lack  of  available  peer 
reviewed  science  on  biogenic  emissions  created  from  prescribed  burning  and  wildfire  and  carbon  uptake 
by  plants  after  these  events,  the  BLM  was  unable  to  determine  the  net  loss  or  gain  of  carbon  from  fire 
activities  within  the  planning  area;  as  a  result,  only  the  emissions  from  equipment  used  in  prescribed 
fires,  rather  than  the  emissions  from  the  fires  themselves,  are  included.  In  addition,  activities  related  to 
the  management  of  cultural  resources,  paleontology,  recreation,  and  fish  and  wildlife  would  produce 
inconsequential  amounts  of  emissions  to  the  atmosphere,  and  are  not  included  in  the  analysis.  Only 
emissions  from  permitted  activities  that  would  occur  on  federal  land  within  the  RIanning  Area  are 
included  in  this  section.  Cumulative  effects  of  these  activities  are  considered  in  Section  4.9  Cumulative 
Impacts  and  would  also  be  addressed  in  subsequent  project-specific  analysis. 

It  should  be  noted  that  impacts  for  all  alternatives  have  been  analyzed  herein  using  estimates  of 
emissions  only,  rather  than  any  type  of  air  quality  modeling.  If  a  particular  project  is  proposed  under 
any  of  the  alternatives,  the  BLM  may  require  that  a  quantitative  air  quality  modeling  analysis  be 
conducted  to  determine  the  potential  effects  from  proposed  emission  sources  and  the  effects  of 
potential  mitigation  strategies  for  projects  expected  to  approach  or  exceed  the  applicable  standards. 
Appendix  J  provides  a  more  detailed  summary  regarding  why  and  when  air  quality  modeling  would  be 
used  to  quantify  air  quality  impacts  for  projects  in  the  RIanning  Area. 
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4.1. 1.2  Summary  of  Impacts  by  Alternatives  for  Criteria  Pollutants 

Impacts  on  air  quality  were  assessed  indirectly  by  calculating  emissions  by  alternative  for  the  various 
types  of  development  and  use  activities  for  the  criteria  pollutants  noted  above.  The  BLM  estimated 
emissions  for  the  base  year  (2008)  corresponding  to  Alternative  A.  The  BLM  also  estimated  emissions 
for  two  future  years  (2018  and  2027)  to  examine  potential  impacts  mid-way  through  the  20-year  plan 
and  at  the  end  of  the  plan.  The  analysis  compares  operational  emissions  for  2018  and  2027  to  base-year 
emissions  to  determine  the  expected  future  change  in  emission  levels  for  each  alternative.  The  details 
of  the  methodologies  for  calculating  emissions  for  each  resource  are  included  in  Appendix  U. 

For  each  alternative,  Table  4-2  presents  a  summary  of  criteria  pollutant  emission  estimates  for  2018  and 
2027.  Figures  4-1  and  4-2  present  criteria  pollutant  emission  estimates  for  2018  and  2027,  respectively. 
In  general,  air  quality  impacts  would  primarily  result  from  minerals  development  and  production,  and  oil 
and  gas  activities;  emissions  associated  with  these  actions  would  outweigh  those  produced  from  other 
proposed  activities.  Alternative  E  would  result  in  the  lowest  levels  of  emissions  in  2018  and  2027. 
Alternatives  A  and  C  would  result  in  increases  for  some  pollutants  (PMio,  CO)  and  decreases  for  all 
others  compared  to  the  2008  base  year.  Alternative  C  would  have  the  greatest  potential  to  contribute 
to  exceedances  of  the  NAAQS  or  WAAQS  of  any  alternative.  Alternatives  D  and  F  would  result  in 
comparable  impacts  to  the  base  level  (year  2008),  except  that  VOC  emissions  are  expected  to  decrease 
slightly  in  2018  and  further  by  2027.  Management  under  Alternative  E  is  the  same  as  under  Alternative 
B,  except  that  it  designates  BLM-administered  lands  within  greater  sage-grouse  Key  Flabitat  Areas  as  an 
Area  of  Critical  Environmental  Concern  (ACEC)  (1,232,583  acres).  The  Greater  Sage-Grouse  Key  Flabitat 
Areas  ACEC  places  limitations  on  resource  development  and  other  activities  that  cause  emissions,  and 
Alternative  E,  therefore,  would  result  in  the  least  amount  of  emissions  of  all  the  alternatives. 
Management  under  Alternative  F  is  the  same  as  management  under  Alternative  D,  except  it  designates 
greater  sage-grouse  PFIMAs  as  an  ACEC  (1,116,698  acres).  Similar  to  management  of  greater  sage- 
grouse  priority  habitat  under  Alternative  E,  the  designation  of  the  Greater  Sage-Grouse  PFIMAs  ACEC 
under  Alternative  F  would  limit  resource  development  and  other  activities  that  cause  emissions,  though 
to  a  lesser  extent  than  under  Alternative  E  or  Alternative  B  (which  includes  restrictive  management  for 
greater  sage-grouse  priority  habitat,  though  not  as  an  ACEC  designation). 
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Table  4-2.  Total  Annual  Emissions  Summary  for  BLM  Activities  in  the 
Bighorn  Basin  Planning  Area 


Scenario 

Criteria  Pollutants 

Toxics  &  Organics 

PMio 

PM2.5 

NO, 

SO2 

CO 

VOC 

HAPs 

Base  Year  -  2008 

Base  Year  -  Federal  Only 

3,779 

659 

562 

26 

4,419 

1,623 

74 

Base  Year  -  Cumulative 

3,862 

674 

728 

29 

4,478 

1,819 

98 

Forecast  Year -2018 

Alternative  A  -  Federal  Only 

4,048 

687 

585 

27 

4,288 

1,284 

69 

Alternative  A  -  Cumulative 

4,133 

703 

754 

30 

4,348 

1,502 

97 

Alternative  B  -  Federal  Only 

3,613 

566 

362 

17 

3,317 

1,070 

42 

Alternative  B  -  Cumulative 

3,712 

583 

543 

19 

3,388 

1,379 

82 

Alternative  C-  Federal  Only 

4,634 

888 

647 

42 

6,097 

1,297 

67 

Alternative  C  -  Cumulative 

4,738 

907 

838 

45 

6,170 

1,621 

110 

Alternative  D  -  Federal  Only 

3,958 

677 

552 

27 

4,271 

1,177 

55 

Alternative  D  -  Cumulative 

4,052 

693 

111 

29 

4,335 

1,446 

89 

Alternative  E  -  Federal  Only 

3,440 

513 

359 

16 

3,227 

1,066 

42 

Alternative  E  -  Cumulative 

3,549 

532 

566 

19 

3,307 

1,425 

89 

Alternative  F  -  Federal  Only 

3,961 

677 

551 

27 

4,270 

1,176 

55 

Alternative  F  -  Cumulative 

4,065 

696 

742 

30 

4,344 

1,496 

96 

Forecast  Year  -  2027 

Alternative  A  -  Federal  Only 

3,907 

665 

589 

28 

4,173 

1,141 

69 

Alternative  A  -  Cumulative 

3,995 

681 

758 

30 

4,233 

1,358 

97 

Alternative  B  -  Federal  Only 

3,490 

547 

388 

17 

3,237 

1,011 

53 

Alternative  B  -  Cumulative 

3,571 

562 

545 

20 

3,294 

1,219 

80 

Alternative  C  -  Federal  Only 

4,512 

869 

673 

42 

6,009 

1,270 

82 

Alternative  C  -  Cumulative 

4,597 

885 

842 

45 

6,069 

1,489 

111 

Alternative  D  -  Federal  Only 

649 

444 

4,127 

1,122 

67 

Alternative  D  -  Cumulative 

3,973 

678 

746 

30 

4,225 

1,343 

95 

Alternative  E  -  Federal  Only 

3,376 

508 

527 

19 

3,186 

1,016 

54 

Alternative  E  -  Cumulative 

3,393 

510 

542 

19 

3,204 

1,214 

79 

Alternative  F  -  Federal  Only 

3,840 

658 

578 

27 

4,164 

1,131 

68 

Alternative  F  -  Cumulative 

3,909 

670 

687 

30 

4,197 

1,143 

69 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Figure  4-1.  Emissions  Estimates  for  2018  from  BLM  Activities  in  the 
Bighorn  Basin  Planning  Area 
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Figure  4-2.  Emissions  Estimates  for  2027  from  BLM  Activities  in  the 
Bighorn  Basin  Planning  Area 
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4.1. 1.3  Detailed  Analysis  of  Alternatives  for  Criteria  Pollutants 

Components  of  air  quality  that  may  be  impacted  include  visibility,  air  pollutant  concentrations,  and 
atmospheric  deposition.  Air  quality  impacts  would  primarily  result  from  minerals  development  and 
production,  and  oil  and  gas  production  as  potential  emissions  associated  with  these  actions  would 
substantially  outweigh  those  produced  from  any  other  proposed  activity. 

Mineral  development  and  production  would  result  in  short-term  air  quality  impacts  from  five  sources: 

(1)  combustive  emissions  (vehicle  tailpipe  and  exhaust  stack  emissions)  due  to  the  operation  of  mobile 
and  stationary  source  construction  equipment;  (2)  fugitive  dust  emissions  (PMio)  due  to  earthmoving 
activities  and  the  operation  of  vehicles  on  unpaved  surfaces;  (3)  NOx  and  particulate  emissions  from 
blasting  and  oil  and  gas  well  construction  activities  and  drilling  rig  equipment;  (4)  PM  emissions  from  fire 
management;  and  (5)  VOC  and  CO  emissions  associated  with  OHV  use  (all-terrain  vehicles,  off-road 
motorcycles  [dirt  bikes],  and  snowmobiles),  vehicular  traffic  and  oil  and  gas  well  construction  and 
production  equipment.  The  primary  PM2.5/  NOx,  and  SO2  emissions  may  result  in  the  formation  of 
secondary  PM2.5  and  would  affect  total  measured  PM2.5  concentrations.  Increases  in  PM2.5  would  also 
affect  visibility  in  the  region.  The  VOC,  NOx,  and  CO  emissions  may  affect  the  formation  of  ground-level 
ozone,  a  criteria  pollutant. 


□  Base  Year  -  2008 

■  Alternative  A  -  2027 

□  Alternative  B  -  2027 

□  Alternative  C  -  2027 

□  Alternative  D  -  2027 

■  Alternative  E  -  2027 

■  Alternative  F  -  2027 
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Source:  Appendix  U 
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Ozone  is  a  secondary  pollutant  not  directly  emitted,  but  rather  formed  in  the  lower  atmosphere  by  a 
series  of  reactions  involving  ultra  violet  (UV)  radiation  and  precursor  emissions  of  NOx,  VOC,  and  CO. 

NOx  consists  of  nitric  oxide  (NO)  and  nitrogen  dioxide  (NO2),  which  are  primarily  emitted  from 
anthropogenic  sources.  VOCs  consist  of  thousands  of  individual  hydrocarbon  and  oxygenated 
hydrocarbons  emitted  from  both  man-made  and  biogenic  sources  (trees).  Ozone  formation  in  the 
troposphere  is  affected  by  local  weather  conditions  (winds,  temperature,  solar  radiation,  and  horizontal 
and  vertical  dispersion  characteristics),  which  influence  precursor  concentrations,  reaction  rates, 
formation,  transport,  and  deposition.  Air  quality  data  from  the  Basin  monitor  located  near  Worland  for 
the  years  2010-2012  showed  a  design  value  of  56  ppb,  which  is  well  below  the  8-hour  ozone  standard  of 
75  ppb.  The  lack  of  additional  ozone  monitors  in  the  Bighorn  Basin  makes  it  difficult  to  speculate  about 
the  potential  impacts  of  emissions  from  the  various  alternatives  to  future  ozone  air  quality  in  2018 
and  2027. 

Minerals  production  would  generate  long-term  combustive  and  fugitive  dust  emissions  from  two 
sources:  (1)  stationary  sources,  such  as  natural  gas  flaring,  natural  gas-fired  compressors,  and  minerals 
storage  and  handling  equipment;  and  (2)  mobile  sources  that  access  and  service  oil  and  gas  facilities  and 
extract  and  handle  subsurface  minerals,  such  as  hard  minerals.  Minerals  reclamation  activities  also 
would  produce  combustive  emissions  and  fugitive  dust. 

Management  actions  and  resource  uses  under  each  of  the  alternatives  may  impact  air  quality  related 
values  (AQRVs)  within  the  federal  Class  I  areas  of  Yellowstone  National  Park,  and  the  North  Absaroka, 
Washakie,  Bridger,  and  Fitzpatrick  NWAs.  Although  minerals  development  and  production  and  oil  and 
gas  production  would  be  the  primary  sources  of  emissions,  other  resource  management  actions  that 
would  produce  combustive  and/or  fugitive  dust  emissions  include  the  following:  forestry  production, 
fire  and  fuels  management,  road  maintenance,  ROWs,  and  OHV  use  (especially  for  CO  and  VOC 
emissions).  This  analysis  assumes  that  the  expected  activity  and  resulting  emissions  for  these  other 
resource  management  actions  would  be  the  same  for  all  alternatives  for  2018  and  2027. 

Table  4-3  presents  detailed  criteria  pollutant  emission  totals  for  2008,  and  Tables  4-4  through  4-9 
present  similar  information  for  2018  by  alternative  for  the  various  resource  activities  in  the  Planning 
Area.  Information  for  2027  is  not  presented  in  this  section  because  the  emission  totals  and  distribution 
by  pollutant  and  alternative  are  quite  similar.  Detailed  emission  totals  for  2027  can  be  found  in 
Appendix  U. 
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Table  4-3.  Estimated  Annual  Emissions  (tons/year)  for  Activities  in  the 
Bighorn  Basin  Planning  Area  -  Base  Year  2008 


Resource 

Criteria  Poliutants 

Organics  & 
Toxics 

PMio 

PM2.5 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

3,779 

659 

562 

26 

4,419 

1,623 

74 

TOTAL  -  Cumulative 

3,862 

674 

728 

29 

4,478 

1,819 

98 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

36 

8 

119 

1 

54 

427 

59 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

0 

0 

0 

0 

0 

0 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

146 

26 

253 

5 

74 

19 

2 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

182 

34 

372 

6 

128 

446 

61 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

53 

12 

178 

1 

80 

614 

82 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

0 

0 

0 

0 

0 

0 

0 

Leasable  Minerals -Oil  Development -All 

212 

38 

360 

7 

107 

27 

3 

Total  Oil  and  Gas  Minerals  Development  -  All 

265 

50 

538 

9 

187 

641 

85 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2,124 

308 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

679 

73 

15 

0 

8 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,803 

381 

103 

2 

29 

9 

1 

Resource  Road  Maintenance 

80 

9 

6 

0 

2 

0 

0 

Land  Resources  -  Rights-of-Way  -  Renewable  Energy 

27 

3 

4 

0 

8 

3 

0 

Livestock  Grazing 

34 

2 

2 

0 

14 

13 

1 

Fire  Management  Ecology 

266 

167 

54 

14 

1,814 

100 

10 

Forest  Products 

322 

32 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

34 

3 

1 

0 

1 

0 

0 

OHV 

31 

28 

21 

3 

2,423 

1,051 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  pollutants 

NO*  nitrogen  oxides 

PMio  particulate  matter  less  than  10  microns  in  diameter 
PM2.5  particulate  matter  less  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Table  4-4.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  A  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.5 

A/Ox 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

4,048 

687 

585 

27 

4,288 

1,284 

69 

TOTAL  -  Cumulative 

4,133 

703 

754 

30 

4,348 

1,502 

97 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

7% 

4% 

4% 

5% 

-3% 

-21% 

-6% 

Percent  Change  over  Base  Year  -  Cumulative 

7% 

4% 

3% 

5% 

-3% 

-17% 

0% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

36 

8 

121 

1 

54 

409 

54 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

5 

1 

5 

0 

2 

4 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

148 

27 

252 

5 

75 

19 

2 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

189 

35 

378 

6 

131 

432 

56 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

54 

12 

180 

1 

81 

617 

82 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

7 

1 

7 

0 

3 

6 

1 

Leasable  Minerals -Oil  Development- All 

214 

38 

360 

7 

107 

27 

3 

Total  Oil  and  Gas  Minerals  Development  -  All 

275 

51 

547 

9 

191 

650 

85 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2,192 

322 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

679 

73 

7 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,871 

395 

95 

2 

26 

9 

1 

Resource  Road  Maintenance 

80 

9 

2 

0 

1 

0 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

230 

24 

11 

0 

10 

4 

0 

Livestock  Grazing 

34 

2 

2 

0 

14 

13 

1 

Fire  Management  Ecology 

266 

166 

51 

14 

1,806 

99 

10 

Forest  Products 

322 

32 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

34 

3 

1 

0 

1 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Table  4-5.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  B  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.S 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

3,613 

566 

362 

17 

3,317 

1,070 

42 

TOTAL  -  Cumulative 

3,712 

583 

543 

19 

3,388 

1,379 

82 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

-4% 

-14% 

-36% 

-35% 

-25% 

-4% 

-43% 

Percent  Change  over  Base  Year  -  Cumulative 

-4% 

-13% 

-25% 

-32% 

-24% 

-4% 

-16% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

21 

5 

73 

0 

34 

263 

34 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

1 

0 

2 

0 

1 

1 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

75 

13 

110 

2 

34 

8 

1 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

97 

18 

186 

3 

69 

272 

35 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

43 

10 

153 

1 

72 

562 

73 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

3 

1 

4 

0 

2 

3 

0 

Leasable  Minerals  -  Oil  Development  -  All 

150 

25 

209 

4 

67 

16 

2 

Total  Oil  and  Gas  Minerals  Development  -  All 

196 

35 

366 

5 

140 

581 

75 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2192 

322 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

652 

70 

7 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,844 

392 

95 

2 

26 

9 

1 

Resource  Road  Maintenance 

61 

7 

2 

0 

1 

0 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

186 

19 

8 

0 

8 

3 

0 

Livestock  Grazing 

17 

1 

1 

0 

7 

6 

1 

Fire  Management  Ecology 

152 

85 

26 

7 

907 

53 

5 

Forest  Products 

216 

22 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

17 

2 

0 

0 

0 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Table  4-6.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  C  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.5 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

4,634 

888 

647 

42 

6,097 

1,297 

67 

TOTAL  -  Cumulative 

4,738 

907 

838 

45 

6,170 

1,621 

110 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

23% 

35% 

15% 

61% 

38% 

-20% 

-8% 

Percent  Change  over  Base  Year  -  Cumulative 

23% 

34% 

15% 

56% 

38% 

-11% 

13% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

32 

7 

103 

1 

44 

315 

42 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

6 

1 

5 

0 

2 

5 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

146 

27 

276 

6 

79 

21 

2 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

184 

35 

384 

7 

125 

340 

44 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

55 

12 

185 

1 

83 

628 

83 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

8 

1 

7 

0 

3 

7 

1 

Leasable  Minerals  -  Oil  Development  -  All 

224 

40 

383 

8 

113 

29 

3 

Total  Oil  and  Gas  Minerals  Development  -  All 

287 

54 

576 

10 

199 

663 

87 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2192 

322 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

813 

87 

8 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

3,005 

410 

96 

2 

26 

9 

1 

Resource  Road  Maintenance 

126 

14 

3 

0 

1 

1 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

264 

27 

14 

1 

12 

4 

0 

Livestock  Grazing 

41 

3 

2 

0 

26 

25 

3 

Fire  Management  Ecology 

493 

328 

101 

28 

3605 

190 

19 

Forest  Products 

432 

43 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

67 

7 

1 

0 

1 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Table  4-7.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  D  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.S 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

3,958 

677 

552 

27 

4,271 

1,177 

55 

TOTAL  -  Cumulative 

4,052 

693 

717 

29 

4,335 

1,446 

89 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

5% 

3% 

-2% 

4% 

-3% 

-27% 

-26% 

Percent  Change  over  Base  Year  -  Cumulative 

5% 

3% 

-2% 

3% 

-3% 

-20% 

-9% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

30 

7 

97 

1 

42 

303 

40 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

5 

1 

4 

0 

2 

4 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

132 

25 

244 

5 

70 

18 

2 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

167 

32 

345 

6 

114 

325 

42 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

43 

10 

153 

1 

72 

562 

73 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

7 

1 

6 

0 

3 

6 

1 

Leasable  Minerals  -  Oil  Development  -  All 

210 

37 

351 

7 

104 

26 

3 

Total  Oil  and  Gas  Minerals  Development  -  All 

260 

48 

511 

8 

179 

594 

76 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2192 

322 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

612 

66 

7 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,804 

388 

94 

2 

26 

9 

1 

Resource  Road  Maintenance 

80 

9 

2 

0 

1 

0 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

230 

24 

11 

0 

10 

4 

0 

Livestock  Grazing 

34 

2 

2 

0 

14 

13 

1 

Fire  Management  Ecology 

266 

166 

51 

14 

1,806 

99 

10 

Forest  Products 

322 

32 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

34 

3 

1 

0 

1 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-17 


Air  Quality 


Table  4-8.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  E  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.S 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

3,440 

513 

359 

16 

3,227 

1,066 

42 

TOTAL  -  Cumulative 

3,549 

532 

566 

19 

3,307 

1,425 

89 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

-9% 

-22% 

-36% 

-38% 

-27% 

-34% 

-43% 

Percent  Change  over  Base  Year  -  Cumulative 

-8% 

-21% 

-22% 

-33% 

-26% 

-22% 

-8% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

21 

5 

73 

0 

34 

263 

34 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
Federal 

1 

0 

2 

0 

1 

1 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

75 

13 

110 

2 

34 

8 

1 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

97 

17 

185 

3 

69 

272 

35 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

53 

12 

179 

1 

81 

612 

81 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  - 
All 

3 

1 

3 

0 

2 

3 

0 

Leasable  Minerals  -  Oil  Development  -  All 

150 

25 

209 

4 

67 

16 

2 

Total  Oil  and  Gas  Minerals  Development  -  All 

206 

37 

391 

6 

149 

631 

83 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2022 

277 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

660 

71 

7 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,682 

347 

95 

2 

26 

9 

1 

Resource  Road  Maintenance 

61 

7 

2 

0 

1 

0 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

186 

19 

8 

0 

8 

3 

0 

Livestock  Grazing 

17 

1 

1 

0 

7 

6 

1 

Fire  Management  Ecology 

142 

77 

23 

6 

817 

48 

5 

Forest  Products 

216 

22 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

17 

2 

0 

0 

0 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Table  4-9.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  F  -  2018 


Resource 

Criteria  Pollutants 

Organics  & 
Toxics 

PMio 

PM2.S 

NO, 

SO2 

CO 

VOC 

HAPs 

TOTAL  -  Federal  Lands  Only 

3,961 

677 

551 

27 

4,270 

1,176 

55 

TOTAL  -  Cumulative 

4,065 

696 

742 

30 

4,344 

1,496 

96 

Percent  Change  over  Base  Year  -  Federal  Lands  Only 

5% 

3% 

-2% 

4% 

-3% 

-28% 

-26% 

Percent  Change  over  Base  Year  -  Cumulative 

5% 

3% 

2% 

4% 

-3% 

-18% 

-1% 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

30 

7 

97 

1 

42 

303 

40 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development - 
Federal 

5 

1 

4 

0 

2 

4 

0 

Leasable  Minerals  -  Oil  Development  -  Federal 

132 

25 

243 

5 

70 

18 

2 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

166 

32 

345 

6 

114 

325 

42 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

53 

12 

179 

1 

81 

612 

81 

Leasable  Minerals -Coalbed  Natural  Gas  Development - 
All 

7 

1 

6 

0 

3 

6 

1 

Leasable  Minerals  -  Oil  Development  -  All 

210 

37 

351 

7 

104 

26 

3 

Total  Oil  and  Gas  Minerals  Development  -  All 

270 

50 

536 

9 

188 

645 

84 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

2192 

322 

88 

2 

21 

7 

1 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

674 

72 

7 

0 

5 

2 

0 

Total  Non-Oil  and  Gas  Minerals 

2,866 

395 

95 

2 

26 

9 

1 

Resource  Road  Maintenance 

80 

9 

2 

0 

1 

0 

0 

Land  Resources -Rights-of-Way- Renewable  Energy 

170 

18 

11 

0 

10 

4 

0 

Livestock  Grazing 

33 

2 

2 

0 

13 

12 

1 

Fire  Management  Ecology 

266 

166 

51 

14 

1,806 

99 

10 

Forest  Products 

322 

32 

0 

0 

1 

0 

0 

Invasive  Species  -  Pest  Management 

34 

3 

1 

0 

1 

0 

0 

OHV 

23 

21 

45 

5 

2,298 

727 

... 

Source:  Appendix  U 

CO  carbon  monoxide 

HAPs  hazardous  air  poilutants 

NOx  nitrogen  oxides 

PMio  particuiate  matter  iess  than  10  microns  in  diameter 
PM2.5  particuiate  matter  iess  than  2.5  microns  in  diameter 
SO2  sulfur  dioxide 

VOC  volatile  organic  compound 
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Alternative  A 

For  Alternative  A  (current  management),  Figure  4-1  indicates  that  emission  estimates  for  2018  are 
greater  than  those  for  2008  for  all  pollutants,  except  for  CO  and  VOCs.  By  2027  (Figure  4-2),  emissions 
for  all  pollutants  (except  CO,  VOCs  and  FIAPs)  would  be  greater  than  in  2008,  with  the  largest  increase  in 
PMio  emissions,  which  are  expected  to  increase  by  133  tons  per  year  (3  percent). 

The  Planning  Area  is  a  large,  irregularly  shaped  region  with  an  east-west  extent  of  approximately  100 
miles,  a  north-south  extent  of  105  miles,  and  a  northwest-southeast  extent  of  150  miles.  Given  the 
generally  good  air  quality  in  the  region  currently  and  the  expected  separation  of  sources  within  the 
Planning  Area,  it  is  unlikely  emissions  from  Alternative  A  would  contribute  to  an  exceedance  of  NAAQS 
or  WAAQS.  There  may  be  localized  air  quality  impacts  (potentially  on  local  ozone)  depending  on  the 
locations  and  emission  levels  of  proposed  sources  in  the  area,  the  surrounding  topographical 
characteristics,  and  the  site-specific  meteorology. 

The  impacts  of  these  estimated  future  air  emissions  at  the  nearby  federal  Class  I  areas  under  Alternative 
A  are  difficult  to  quantify  with  any  level  of  confidence  without  information  on  the  specific  locations  and 
characteristics  of  projected  sources  in  the  Planning  Area.  As  noted  in  Appendix  J,  air  quality  modeling 
may  be  used  on  a  case-by-case  basis  to  estimate  these  impacts,  and  this  would  require  detailed 
information  regarding  source  location/characteristics,  topography/land  use,  and  local  and  regional 
meteorology  to  accurately  quantify  the  potential  spatial  and  temporal  aspects  of  air  quality  impacts 
from  the  various  emission  sources/activities.  In  addition,  the  Wyoming  DEQ  air-permitting  processes 
would  require  larger  development  projects  to  identify  the  locations  for  specific  emission  sources  to 
demonstrate  with  air  quality  modeling  analyses  that  proposed  emissions  would  not  adversely  affect 
ambient  air  quality  and  AQRVs  in  federal  Class  I  areas. 

Alternative  B 

As  shown  in  Figures  4-1  and  4-2,  Alternative  B  would  result  in  lower  emissions  than  Alternative  A  for 
both  2018  and  2027.  Compared  to  the  base  year  2008  estimates.  Alternative  B  would  result  in  lower 
emissions  for  all  pollutants  for  both  future  years.  VOC  emissions  would  drop  by  600  tons  or  33  percent 
in  2027  due  to  development  constraints  in  Alternative  B.  This  would  result  in  lower  natural  gas 
production— one  of  the  principal  sources  of  VOC  emissions— than  Alternative  A  and  expected  reductions 
in  emissions  from  cleaner  OFIV  engines,  the  other  principal  source  of  VOC  emissions. 

As  a  result,  this  alternative  would  likely  result  in  similar  or  smaller  impacts  to  AQRVs  at  the  nearest 
federal  Class  I  areas  similar  to  base  year  conditions.  In  addition,  given  the  generally  good  existing  air 
quality  in  the  region,  the  BLM  would  not  expect  emissions  under  Alternative  B  to  contribute  to  an 
exceedance  of  NAAQS  or  WAAQS.  Alternative  B  requires  air  quality  modeling  for  all  industrial  activities 
expected  to  approach  or  exceed  emissions  standards  whereas  Alternative  A  only  requires  air  quality 
modeling  on  a  case-by-case  basis.  As  a  result.  Alternative  B  would  be  most  likely  ensure  a  data-driven 
approach  to  determine  potential  effects  and  mitigation  strategies. 

Alternative  C 

Emission  estimates  for  Alternative  C,  reflecting  more  resource  use  in  the  Planning  Area,  show  slight  to 
moderate  increases  in  emissions  (except  for  VQCs)  by  2027  compared  to  the  base  year  (2008).  The 
largest  increase  is  for  PMio  emissions,  with  an  expected  increase  of  735  tons  (19  percent).  The 
estimates  for  Alternative  C  are  also  consistently  higher  than  those  for  Alternative  A. 
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Because  of  the  potential  increases  in  emissions  compared  to  Alternative  A,  it  is  possible  that  impacts 
under  this  alternative  could  contribute  to  exceedances  of  the  NAAQS  or  WAAQS.  Like  Alternative  A, 
Alternative  C  requires  air  quality  modeling  only  a  case-by-case  basis  to  estimate  impacts  from  industrial 
activities,  which  result  in  less  effective  emissions  forecasting  and  mitigation  strategies.  Although  the 
existing  air  quality  in  the  region  is  considered  good,  limited  measurements  make  it  difficult  to  fully  and 
comprehensively  assess  current  conditions.  Because  of  expected  increases  in  emissions  under  this 
alternative,  adverse  impacts  to  AQRVs  in  the  nearby  Yellowstone  National  Park  and  other  NWAs  may 
occur.  Implementing  the  mitigation  measures  common  to  all  alternatives  would  reduce  emissions  and 
any  air  quality  impacts  associated  with  Alternative  C. 

Alternative  D 

As  listed  in  Table  4-2  and  depicted  in  Figures  4-1  and  4-2,  the  emission  estimates  for  Alternative  D  are 
generally  similar  to  or  lower  than  Alternative  A.  Similar  to  the  other  alternatives,  it  is  quite  difficult  to 
speculate  whether  emissions  for  this  alternative  would  contribute  to  an  exceedance  of  NAAQS  or 
WAAQS  or  would  adversely  affect  AQRVs  in  nearby  Class  I  areas. 

Under  Alternative  D,  the  BLM  and  interested  stakeholders  will  characterize  the  condition  of  Class  I  areas 
within  and  adjacent  to  the  Planning  Area  to  measure  progress  toward  meeting  air  quality  goals  and 
objectives  (see  Appendix  J).  Like  Alternative  A,  Alternative  D  requires  air  quality  modeling  on  a  case-by- 
case  basis  to  estimate  impacts  from  industrial  activities.  However,  the  BLM  may  require  additional  air 
emission  control  measures  and  strategies  within  its  regulatory  authority  and  in  consultation  with 
stakeholders  if  proposed  or  committed  measures  are  insufficient  to  achieve  air  quality  goals  and 
objectives.  Compared  to  Alternative  A,  Alternative  D  may  result  in  less  adverse  impacts  to  air  quality  by 
monitoring  goals  and  objectives  with  respect  to  measurable  indicators  and  requiring  additional  emission 
control  measures  if  needed. 

Alternative  E 

As  shown  in  Table  4-2  and  Figures  4-1  and  4-2,  Alternative  E  would  result  in  similar  emissions  to 
Alternative  B,  except  to  a  slightly  lesser  extent  due  to  additional  restrictions  within  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC.  Under  this  alternative,  the  designation  of  greater  sage-grouse  Key 
Habitat  Areas  as  an  ACEC  limits  the  development  and  impacts  on  physical,  mineral,  biological,  and  other 
resources  in  the  Planning  Area  beyond  the  restrictions  already  placed  under  Alternative  B,  and  to  a 
much  greater  extent  than  under  Alternative  A.  The  expected  effects  on  all  BLM  activities  and  resources 
in  the  Planning  Area  under  this  alternative  were  summarized  in  Chapter  2  and  are  detailed  in  the 
remainder  of  Chapter  4  below.  In  summary,  this  alternative  reduces  the  number  of  acres  available  for 
mineral  development,  increases  acreage  available  for  withdrawal  for  mining,  reduces  acreage  available 
for  disposal  of  mineral  materials,  reduces  slightly  the  number  of  acres  open  to  renewable  energy 
development,  reduces  acreage  for  renewable  energy  avoidance  areas,  increases  the  size  of  renewable 
energy  exclusion  areas,  reduces  acres  limited  to  existing  roads  and  trails  for  motorized  vehicle  use, 
increases  acres  limited  to  designated  roads  and  trails  for  motorized  vehicle  use,  reduces  land  available 
for  standard  disposal,  reduces  acreage  for  RQW  avoidance  areas,  and  increases  the  size  of  RQW 
exclusion  areas.  As  a  result,  the  emissions  for  sources  involved  in  the  development  of  leasable  and 
locatable  mineral  resources  and  other  activities  under  Alternative  E,  would  be  comparable  to  or  less 
than  those  for  Alternative  B  for  all  pollutants.  Qverall,  Alternative  E  would  result  in  the  least  emissions 
for  future  years  when  compared  to  the  other  alternatives. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-21 


Air  Quality 


Alternative  F 

The  emissions  estimates  for  2018  and  2027  for  Alternative  F  are  generally  the  same  as  Alternative  D 
(Table  4-2  and  Figures  4-1  and  4-2).  Under  Alternative  F,  the  management  of  physical,  mineral, 
biological,  and  other  resources  in  the  Planning  Area  would  be  the  same  as  under  Alternative  D,  except 
for  areas  within  the  Greater  Sage-Grouse  PFIMAs  ACEC.  Under  this  alternative,  the  designation  of 
greater  sage-grouse  PFIMAs  as  an  ACEC  limits  the  development  and  impacts  beyond  the  restrictions 
already  placed  under  alternatives  A  and  D,  but  not  as  much  as  under  Alternative  B  or  E.  In  summary, 
this  alternative  increases  the  number  of  acres  open  to  oil  and  gas  leasing  with  major  and  moderate 
constraints,  reduces  slightly  the  number  of  acres  open  to  oil  and  gas  leasing  subject  to  the  standard 
lease  form,  reduces  slightly  the  number  of  acres  open  to  renewable  energy  development,  increases 
slightly  the  acreage  for  renewable  energy  avoidance  areas,  reduces  acres  limited  to  existing  roads  and 
trails  for  motorized  vehicle  use,  increases  acres  limited  to  designated  roads  and  trails  for  motorized 
vehicle  use,  and  reduces  acreage  for  ROW  avoidance  areas.  As  a  result  of  these  limitations  and 
restrictions,  the  emissions  estimates  for  Alternative  F  would  be  comparable  to  those  for  Alternative  D 
with  the  exceptions  being  for  PMio  and  NOx  emissions  where  slight  decreases  in  emissions  under  this 
alternative  are  estimated.  Overall,  emissions  under  Alternative  F  are  estimated  to  be  less  than 
Alternative  A  for  all  emissions  and  more  than  alternatives  B  and  E  for  all  emissions. 

4.1. 1.4  Summary  of  Impacts  by  Alternatives  for  Greenhouse  Gases 

Under  all  of  the  alternatives,  a  variety  of  activities  in  the  Planning  Area  would  generate  greenhouse  gas 
(GFIG)  emissions,  including  CO2,  CFI4,  and  nitrous  oxide  (N2O).  These  activities  include  oil  and  gas  and 
other  minerals  development,  fire  events,  motorized  vehicle  use,  livestock  grazing,  facilities 
development,  and  other  surface-disturbing  activities.  Currently,  the  BLM  does  not  have  an  established 
mechanism  to  accurately  predict  the  effect  of  resource  management-level  decisions  from  this  planning 
effort  on  global  climate  change.  Since  the  Industrial  Revolution,  atmospheric  concentrations  of  CO2 
have  risen  about  36  percent  (IPCC  2007a),  principally  due  to  the  combustion  of  fossil  fuels.  Fossil  fuel 
combustion  accounted  for  94  percent  of  national  CO2  emissions  in  2008  (EPA  2010). 

Table  4-10  presents  a  summary  of  greenhouse  gas  emission  estimates  for  CO2,  CFI4,  and  N2O  for  the 
2008  base  year  and  the  two  future  years  (2018  and  2027)  for  each  of  the  alternatives.  The  table  also 
includes  totals  for  CO2  equivalent  emissions.  Tables  4-11  through  4-16  provide  greenhouse  gas 
emissions  for  2018  for  each  of  the  alternatives,  and  for  each  of  the  activities  contributing  to  these 
emissions.  As  was  presented  for  criteria  pollutant  emissions,  only  2018  estimates  are  provided  in  this 
section  because  of  the  similarities  in  emission  totals  to  2027.  The  totals  for  2027  are  included  in 
Appendix  U. 
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Table  4-10.  Estimated  Annual  Greenhouse  Gas  Emissions  (tons/year) 
Summary  for  Activities  within  the  Bighorn  Basin  Planning  Area 


Greenhouse  Gases 

Scenario 

CO2 

CH4 

N2O 

CO2  Equivalents 

CO2  Equivalents 
(million  metric  tons) 

Base  Year -2008 

Base  Year  -  Federal  Only 

83,344 

8,794 

14 

272,492 

0.25 

Base  Year  -  Cumulative 

114,547 

10,338 

15 

336,215 

0.31 

Forecast  Year  -  2018 

Alternative  A  -  Federal  Only 

88,466 

9,641 

14 

295,413 

0.27 

Alternative  A  -  Cumulative 

120,248 

11,614 

15 

368,722 

0.34 

Alternative  B  -  Federal  Only 

56,963 

5,175 

7 

167,895 

0.16 

Alternative  B  -  Cumulative 

96,589 

7,849 

8 

263,781 

0.25 

Alternative  C  -  Federal  Only 

84,796 

9,142 

28 

285,514 

0.26 

Alternative  C  -  Cumulative 

125,764 

11,906 

29 

384,657 

0.36 

Alternative  D  -  Federal  Only 

77,904 

8,804 

14 

267,247 

0.31 

Alternative  D  -  Cumulative 

113,645 

11,311 

15 

355,736 

0.33 

Alternative  E  -  Federal  Only 

56,944 

5,150 

7 

167,122 

0.16 

Alternative  E  -  Cumulative 

101,713 

8,079 

7 

273,528 

0.26 

Alternative  F  -  Federal  Only 

77,774 

8,804 

14 

267,107 

0.31 

Alternative  F  -  Cumulative 

118,720 

11,567 

15 

366,189 

0.34 

Forecast  Year  -  2027 

Alternative  A  -  Federal  Only 

88,592 

10,496 

14 

313,490 

0.29 

Alternative  A  -  Cumulative 

120,482 

12,889 

15 

395,732 

0.37 

Alternative  B  -  Federal  Only 

64,632 

6,010 

7 

193,115 

0.18 

Alternative  B  -  Cumulative 

95,047 

8,249 

8 

270,640 

0.23 

Alternative  C  -  Federal  Only 

94,465 

10,961 

28 

333,428 

0.31 

Alternative  C  -  Cumulative 

126,374 

13,376 

29 

416,125 

0.39 

Alternative  D  -  Federal  Only 

72,520 

10,384 

14 

295,007 

0.27 

Alternative  D  -  Cumulative 

118,695 

11,652 

15 

367,951 

0.34 

Alternative  E  -  Federal  Only 

79,780 

5,964 

7 

207,123 

0.19 

Alternative  E  -  Cumulative 

94,907 

8,203 

7 

269,307 

0.25 

Alternative  F  -  Federal  Only 

86,759 

10,383 

14 

309,274 

0.29 

Alternative  F  -  Cumulative 

98,662 

11,220 

15 

338,800 

0.31 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 
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Table  4-11.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  A  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

88,466 

9,641 

14 

295,413 

TOTAL  -  Cumulative 

120,248 

11,614 

15 

368,722 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

39,657 

3,072 

0 

104,274 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,559 

766 

0 

17,643 

Leasable  Minerals  -  Oil  Development  -  Federal 

27,270 

0 

0 

27,364 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

68,486 

3,838 

1 

149,281 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

59,523 

4,636 

1 

157,050 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,866 

1,174 

0 

26,528 

Leasable  Minerals -Oil  Development- All 

38,879 

0 

0 

39,012 

Total  Oil  and  Gas  Minerals  Development  -  All 

100,269 

5,811 

1 

222,590 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,165 

0 

... 

2,166 

Total  Non-Oil  and  Gas  Minerals 

14,688 

0 

0 

14,691 

Resource  Road  Maintenance 

617 

0 

... 

617 

Land  Resources -Rights-of-Way- Renewable  Energy 

3,759 

0 

... 

3,760 

Livestock  Grazing 

488 

5,708 

... 

120,356 

Fire  Management  Ecology 

286 

95 

14 

6,565 

Forest  Products 

36 

0 

... 

36 

Invasive  Species  -  Pest  Management 

106 

0 

... 

106 

OHV 

... 

... 

... 

... 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 
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Table  4-12.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  B  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

56,963 

5,175 

7 

167,895 

TOTAL  -  Cumulative 

96,589 

7,849 

8 

263,781 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

25,437 

2,038 

0 

68,306 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,148 

214 

0 

5,653 

Leasable  Minerals  -  Oil  Development  -  Federal 

11,960 

0 

0 

12,001 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

38,545 

2,253 

0 

85,960 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

54,054 

4,364 

0 

145,856 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,408 

562 

0 

13,204 

Leasable  Minerals  -  Oil  Development  -  All 

22,709 

0 

0 

22,786 

Total  Oil  and  Gas  Minerals  Development  -  All 

78,171 

4,926 

1 

181,846 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,108 

0 

... 

2,109 

Total  Non-Oil  and  Gas  Minerals 

14,631 

0 

0 

14,634 

Resource  Road  Maintenance 

469 

0 

... 

469 

Land  Resources  -  Rights-of-Way  -  Renewable  Energy 

2,700 

0 

... 

2,700 

Livestock  Grazing 

243 

2,875 

... 

60,616 

Fire  Management  Ecology 

286 

48 

7 

3,426 

Forest  Products 

36 

0 

... 

36 

Invasive  Species  -  Pest  Management 

53 

0 

... 

53 

OHV 

... 

... 

... 

... 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 
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Table  4-13.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  C  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

84,796 

9,142 

28 

285,514 

TOTAL  -  Cumulative 

125,764 

11,906 

29 

384,657 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

31,410 

2,334 

0 

80,507 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,668 

909 

0 

20,755 

Leasable  Minerals  -  Oil  Development  -  Federal 

29,748 

0 

0 

29,850 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

62,826 

3,243 

1 

131,112 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

60,391 

4,680 

1 

158,830 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,976 

1,327 

0 

29,855 

Leasable  Minerals  -  Oil  Development  -  All 

41,427 

0 

0 

41,569 

Total  Oil  and  Gas  Minerals  Development  -  All 

103,794 

6,007 

1 

230,254 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,450 

0 

... 

2,451 

Total  Non-Oil  and  Gas  Minerals 

14,973 

0 

0 

14,976 

Resource  Road  Maintenance 

975 

0 

... 

975 

Land  Resources -Rights-of-Way- Renewable  Energy 

4,866 

0 

... 

4,867 

Livestock  Grazing 

623 

5,708 

... 

120,494 

Fire  Management  Ecology 

286 

191 

28 

12,843 

Forest  Products 

36 

0 

... 

36 

Invasive  Species  -  Pest  Management 

212 

0 

... 

212 

OHV 

... 

... 

... 

... 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 
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Table  4-14.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  D  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

77,904 

8,804 

14 

267,247 

TOTAL  -  Cumulative 

113,645 

11,311 

15 

355,736 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

30,243 

2,276 

0 

78,117 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,531 

725 

0 

16,758 

Leasable  Minerals  -  Oil  Development  -  Federal 

26,293 

0 

0 

26,383 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

58,067 

3,001 

1 

121,259 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

54,045 

4,364 

0 

145,836 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,839 

1,144 

0 

25,858 

Leasable  Minerals  -  Oil  Development  -  All 

37,923 

0 

0 

38,053 

Total  Oil  and  Gas  Minerals  Development  -  All 

93,808 

5,508 

1 

209,748 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,022 

0 

... 

2,023 

Total  Non-Oil  and  Gas  Minerals 

14,545 

0 

0 

14,549 

Resource  Road  Maintenance 

617 

0 

... 

617 

Land  Resources -Rights-of-Way- Renewable  Energy 

3,759 

0 

... 

3,760 

Livestock  Grazing 

488 

5,708 

... 

120,356 

Fire  Management  Ecology 

286 

95 

14 

6,565 

Forest  Products 

36 

0 

... 

36 

Invasive  Species  -  Pest  Management 

106 

0 

... 

106 

OHV 

... 

... 

... 

... 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 
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Table  4-15.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  E  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

56,944 

5,150 

7 

167,122 

TOTAL  -  Cumulative 

101,713 

8,079 

7 

273,528 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

25,428 

2,038 

0 

68,286 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,134 

194 

0 

5,211 

Leasable  Minerals  -  Oil  Development  -  Federal 

11,936 

0 

0 

11,977 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

38,498 

2,232 

0 

85,473 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

59,188 

4,619 

1 

156,356 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,394 

541 

0 

12,761 

Leasable  Minerals  -  Oil  Development  -  All 

22,684 

0 

0 

22,762 

Total  Oil  and  Gas  Minerals  Development  -  All 

83,267 

5,161 

1 

191,879 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,136 

0 

... 

2,137 

Total  Non-Oil  and  Gas  Minerals 

14,659 

0 

0 

14,662 

Resource  Road  Maintenance 

469 

0 

... 

469 

Land  Resources -Rights-of-Way- Renewable  Energy 

2,700 

0 

... 

2,700 

Livestock  Grazing 

243 

2,875 

... 

60,616 

Fire  Management  Ecology 

286 

43 

6 

3,112 

Forest  Products 

36 

0 

... 

36 

Invasive  Species  -  Pest  Management 

53 

0 

... 

53 

OHV 

... 

... 

... 

... 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 
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Table  4-16.  Estimated  Annual  Emissions  (tons/year)  for  Activities  within  the 
Bighorn  Basin  Planning  Area  -  Alternative  F  -  2018 


Resource 

Greenhouse  Gases 

CO2 

CH4 

N2O 

CO2 

Equivalents 

TOTAL  -  Federal  Lands  Only 

77,774 

8,804 

14 

267,107 

TOTAL  -  Cumulative 

118,720 

11,567 

15 

366,189 

Leasable  Minerals  -  Natural  Gas  Development  -  Federal 

30,230 

2,275 

0 

78,094 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development  -  Federal 

1,531 

725 

0 

16,758 

Leasable  Minerals  -  Oil  Development  -  Federal 

26,244 

0 

0 

26,334 

Total  Oil  and  Gas  Minerals  Development  -  Federal 

58,005 

3,000 

1 

121,186 

Leasable  Minerals  -  Natural  Gas  Development  -  All 

59,188 

4,619 

1 

156,356 

Leasable  Minerals  -  Coalbed  Natural  Gas  Development -All 

1,839 

1,144 

0 

25,858 

Leasable  Minerals  -  Oil  Development  -  All 

37,923 

0 

0 

38,053 

Total  Oil  and  Gas  Minerals  Development  -  All 

98,951 

5,763 

1 

220,268 

Locatable  Minerals  -  Bentonite  and  Gypsum  Mining 

12,523 

0 

0 

12,525 

Salable  Minerals  -  Sand,  Gravel,  and  Other  Minerals 

2,165 

0 

— 

2,166 

Total  Non-Oil  and  Gas  Minerals 

14,688 

0 

0 

14,691 

Resource  Road  Maintenance 

617 

0 

— 

617 

Land  Resources -Rights-of-Way- Renewable  Energy 

3,555 

0 

— 

3,556 

Livestock  Grazing 

481 

5,708 

— 

120,349 

Fire  Management  Ecology 

286 

95 

14 

6,565 

Forest  Products 

36 

0 

— 

36 

Invasive  Species  -  Pest  Management 

106 

0 

— 

106 

OHV 

— 

— 

— 

— 

Source:  Appendix  U 

CH4  methane 

CO2  carbon  dioxide 

N2O  nitrous  oxide 

OHV  Off-highway  Vehicie 

Activities  that  require  fossil  fuel-powered  machinery,  such  as  minerals  development  and  motorized 
vehicle  use,  comprise  the  majority  of  greenhouse  gas  emissions  in  the  Planning  Area  under  all  of  the 
alternatives.  Wildland  fires,  including  prescribed  burns,  would  also  result  in  CO2  emissions.  Alternative 
C  is  projected  to  result  in  the  most  new  oil  and  gas  wells  and  locatable  mineral  development  (the 
activities  anticipated  to  result  in  the  greatest  greenhouse  gas  contributions  during  the  planning  cycle), 
resulting  in  the  most  CO2  emissions,  followed  by  alternatives  D,  A,  F,  B,  and  E. 

CH4  is  more  than  20  times  as  effective  as  CO2  at  trapping  heat  in  the  atmosphere  and  accounted  for  8.2 
percent  of  GHG  emissions  in  2008  (based  on  CO2  equivalents)  (EPA  2010).  CO2  equivalent  is  a 
measurement  that  allows  an  aggregate  comparison  of  multiple  GHGs  (e.g.,  CH4  and  N2O),  created  by 
multiplying  the  actual  or  anticipated  emissions  of  each  gas  by  its  relative  global  warming  potential.  Oil, 
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gas,  and  locatable  mineral  development  and  enteric  fermentation  from  livestock  (which  accounted  for 
25  percent  of  total  CH4  emissions  in  2008  [EPA  2010])  are  the  predominant  source  of  CH4  emissions  in 
the  Planning  Area.  As  a  result  of  higher  levels  of  mineral  development,  CH4  emissions  are  anticipated  to 
be  highest  under  Alternative  C,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Animal  Unit  Month  (AUM) 
projections  under  alternatives  A,  C,  D,  and  F  are  similar,  and  therefore  would  result  in  similar  CFI4 
emissions.  Alternatives  B  and  E  would  reduce  AUMs  by  about  50  percent,  resulting  in  a  proportional 
reduction  in  CFI4  emissions  from  enteric  fermentation. 

N2O  emissions,  which  like  CFI4  are  also  more  effective  heat  trapping  agents  than  CO2,  would  result 
predominantly  from  fuel  combustion  in  motor  vehicles  in  the  Planning  Area.  These  emissions  are  likely 
to  be  greatest  under  Alternative  C,  followed  by  alternatives  A,  D,  F,  B,  and  E. 

Under  all  alternatives,  management  actions  would  likely  affect  the  level  of  carbon  sequestration  in  the 
Planning  Area.  Management  that  conserves  carbon  sinks  or  provides  for  research  and  technology  to 
store  carbon  that  would  otherwise  be  released  into  the  atmosphere  would  reduce  overall  contributions 
of  GFIGs.  Alternative  E  would  result  in  the  greatest  preservation  of  biological  carbon  sinks  including 
vegetation  and  soils,  followed  by  alternatives  B,  F,  D,  A,  and  C.  Forest  management  practices  and 
silvicultural  treatments  that  improve  forest  health  and  reduce  the  risk  of  catastrophic  wildfire  may 
increase  or  maintain  carbon  sequestration  in  forests  and  woodlands  in  the  short  term;  however,  altering 
the  natural  fire  regime  through  forest  management  may  lead  to  long-term  impacts  on  forest  health 
(e.g.,  infestation)  that  affect  carbon  sequestration  in  forests  and  woodlands.  Alternative  C  includes  the 
greatest  number  of  silvicultural  practices  and  other  treatments  to  actively  manage  forests  and 
woodlands,  followed  by  alternatives  D,  A,  F,  B,  and  E.  Allowing  carbon  sequestration  research  and 
projects  under  Alternative  C  and  considering  carbon  sequestration  research  and  projects  under 
alternatives  D  and  F  would  increase  the  potential  for  carbon  sequestration  projects  and  management 
that  reduces  atmospheric  CO2,  compared  to  the  other  alternatives. 

4.1.2  Geologic  Resources 

Management  of  geologic  resources  primarily  addresses  preserving  unique  geologic  features  such  as 
paleontological  resources,  fragile  easily  eroded  geological  features,  or  scientifically  important  strata. 
Mineral  development,  as  well  as  other  surface-disturbing  activities,  can  alter  existing  geologic  features 
by  disturbing,  or  excavating  soil  and  rock.  Sections  4.5  Heritage  and  Visual  Resources  and  4.7  Special 
Designations  and  Other  Management  Areas  in  this  chapter  discuss  associated  impacts  to  geologic 
resources.  Section  4.2  Mineral  Resources  discusses  impacts  to  mineral  resources. 

4.1.3  Soil 

Soil  resources  provide  the  foundation  for  a  variety  of  other  resources  and  resource  uses  in  the  Planning 
Area.  Adverse  impacts  to  soils  result  from  management  actions  that  compact  soil,  increase  erosion  and 
runoff,  disrupt  soil  stability,  or  reduce  soil  productivity.  Surface-disturbing  activities,  such  as  mineral 
resources  development,  can  result  in  removal  of  vegetative  cover,  soil  compaction,  reduced  water 
infiltration,  changes  in  physical  and  biological  properties,  and  reduction  in  organic  matter  content. 
Beneficial  impacts  to  soils  result  from  management  that  minimizes  soil  compaction  or  erosion  and 
runoff,  stabilizes  soil,  and  increases  soil  productivity.  For  example,  management  allowing  post¬ 
disturbance  reseeding  would  stabilize  the  soil  and  limit  erosion. 

Direct  impacts  to  soils  result  from  activities  that  disturb  the  existing  soils  horizon  through  earth-moving 
activities  or  remove  the  vegetative  cover— loosening  the  surface  soil,  compacting  soil  layers,  and 
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exposing  soil  particles  to  wind  and  water.  Indirect  impacts  include  management  actions  that  increase 
the  likelihood  of  soil  erosion.  Actions  that  create  impervious  surfaces  (e.g.,  road  construction)  or  new 
water  sources  (e.g.,  surface  discharge  of  produced  water)  may  increase  runoff  and  erode  soils. 

Short-term  impacts  to  soils  are  those  that  result  from  initial  surface  disturbance  prior  to  completion  of 
reclamation  and  revegetation  activities.  Long-term  impacts  are  those  that  result  from  actions  that  leave 
bare  ground  and  areas  not  reclaimed  after  5  years.  Long-term  impacts  to  soil  productivity  would  also 
result  from  disturbance  that  degrades  the  physical  and  biological  properties  of  the  soil. 

4.1. 3.1  Methods  and  Assumptions 

The  soils  analysis  uses  the  Water  Erosion  Prediction  Project  (WEPP)  soil  erosion  model  to  analyze 
impacts  to  soil  resources.  WEPP  simulates  the  conditions  that  affect  erosion,  such  as  the  amount  of 
vegetation  canopy  and  soil  water  content,  to  estimate  erosion  rates.  To  facilitate  this  analysis,  the 
Internet-based  U.S.  Forest  Service  (USFS)  WEPP  interfaces  were  used  for  erosion  predictions  using  the 
"Disturbed  WEPP"  and  "WEPP  Road"  modules. 

Erosion  rates  are  inherently  difficult  to  predict.  The  rates  of  erosion  predicted  by  WEPP  are  within  +/-50 
percent.  Despite  this  lack  of  precision,  these  rates  are  appropriate  for  comparing  and  analyzing  impacts 
of  the  alternatives  on  the  soil  resource.  Erosion  rates  are  calculated  for  different  resource  programs 
using  surface-disturbance  acreage  figures  as  projected  in  the  reasonable  foreseeable  action  table  in 
Appendix  T. 

WEPP  model  climate  parameters  were  developed  using  Worland,  Wyoming  precipitation  data  at  5,000 
feet  above  mean  sea  level  to  represent  the  entire  Planning  Area.  Both  the  Disturbed  WEPP  and  WEPP 
Road  modules  are  limited  to  four  soil  textures  (clay  loam,  silt  loam,  sandy  loam,  and  loam).  The  WEPP 
analysis  used  a  loam  soil  texture  for  all  erosion  predictions. 

Disturbed  WEPP  has  eight  vegetative  treatment  options  available:  20-year-old  forest,  5-year-old  forest, 
shrub-dominated  rangeland,  tail-grass  prairie,  short-grass  prairie,  low-severity  fire,  high-severity  fire, 
and  skid  trail.  By  adjusting  cover  parameters,  these  vegetative  treatment  options  can  be  applied  to  a 
wide  variety  of  vegetative  communities  and  land  uses. 

All  WEPP  erosion  analyses  used  a  50-year  simulation  to  represent  the  return  interval. 

The  WEPP  analysis  used  the  following  parameters: 

•  Slopes  used  in  Disturbed  WEPP  -  Upper  slope  0  to  25  percent;  lower  slope  5  to  25  percent 

•  Slope  lengths  used  in  Disturbed  WEPP  -  300  feet  (standard  length  used  for  environmental 
analysis  in  the  Planning  Area) 

•  Gradients  used  in  WEPP  Road  -  Road  gradient  4  percent;  fill  gradient  30  percent;  buffer  gradient 
15  percent 

•  Lengths  used  in  WEPP  Road  -  Road  length  200  feet;  fill  length  15  feet;  buffer  length  130  feet 

•  Width  used  in  WEPP  Road  -  Road  width  12  feet 

•  Rock  cover  used  in  Disturbed  WEPP  and  WEPP  Road  -  5  percent 

The  WEPP  model  calculated  an  initial  average  erosion  rate  of  4.165  tons  per  acre  per  year  for  short-term 
disturbances  and  a  rate  of  1.602  tons  per  acre  per  year  for  post-reclamation  disturbances  in  the  long 
term,  and  estimated  that  areas  impacted  by  short-term  surface  disturbance  would  experience  0.34 
inches  of  runoff  per  year,  and  in  the  long  term,  average  runoff  would  drop  to  0.19  inches  per  year.  The 
WEPP  model  estimated  that  there  would  be  only  trace  amounts  of  annual  runoff  from  undisturbed 
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areas.  Appendix  V  provides  a  full  list  of  the  assumptions  and  parameters  used  in  the  WEPP  analysis,  and 
a  table  of  erosion  rates  calculated  by  resource  area. 

Other  assumptions  used  in  this  impact  analysis  include: 

•  There  would  be  little  or  no  runoff  from  undisturbed  rangelands  and  forestlands  (Laufen  et  al. 
2000;  Elliot  et  al.  2000). 

•  Bare  soil  (without  vegetation  or  other  surface  cover)  with  a  surface  layer  that  has  been  altered 
from  its  natural  condition  is  more  susceptible  to  accelerated  wind  and  water  erosion  than 
undisturbed  soil. 

•  Implementing  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N)  improves 
vegetation  health,  vigor,  cover,  and  litter,  as  well  as  minimizes  erosion  rates  in  most  areas. 

•  Wind  erosion  can  affect  soil  productivity  in  a  similar  manner  as  water  erosion.  Because  current 
soils  data  is  not  adequate  to  make  a  realistic  determination  of  acres  susceptible  to  wind  erosion 
on  rangelands,  and  there  is  no  wind-erosion  prediction  technology  available  for  use  in  a 
rangeland  setting,  this  analysis  will  be  limited  to  impacts  resulting  from  water  erosion. 

•  Most  soils  with  a  moderate  water  erosion  potential  within  the  Planning  Area  correlate  with 
steep  slopes  (greater  than  15  percent). 

•  The  BLM  will  use  BMPs  to  reduce  runoff,  soil  erosion,  and  sediment  yield,  and  to  retain  water  on 
the  landscape. 

•  To  be  effective  on  highly  erodible  soils,  more  extensive  BMPs  than  those  in  common  use  are 
required  to  be  utilized  and  aggressively  maintained.  The  risk  of  BMP  failure  is  greater  on  highly 
erodible  soils. 

•  Although  some  forms  of  surface  disturbance  are  restricted  on  slopes  greater  than  25  percent,  it 
is  assumed  disturbance  on  highly  erosive  soils  is  distributed  across  the  landscape  in  the  same 
proportion  these  soils  occur  on  the  land,  unless  a  proposed  management  action  specifies 
additional  protective  measures.  In  other  words,  if  5  percent  of  the  soils  in  the  Planning  Area  are 
highly  erosive,  then  it  is  assumed  that  5  percent  of  the  projected  total  disturbance  would  occur 
on  highly  erosive  soils. 

•  Projected  surface  disturbance  for  each  alternative  potentially  modifies  soils  by  disrupting  soil 
stability,  changing  vegetative  cover  that  can  reduce  nutrient  recycling,  damaging  biological 
crusts,  decreasing  productivity,  and  increasing  compaction.  When  these  modifications  occur  on 
highly  erodible  soils,  the  potential  for  accelerated  erosion  is  greater  than  on  less  erodible  soils. 
Site-specific  erosion  predictions  and  calculations  require  detailed  soil  mapping  of  areas  to  be 
disturbed.  Soil  mapping  during  site-specific  analysis  enables  the  BLM  to  minimize  disturbance  of 
highly  erodible  or  otherwise  sensitive  soils. 

•  Sensitive  soils  incur  greater  adverse  impacts  from  surface-disturbing  activities  than  nonsensitive 
soils.  Sensitive  soils  are  fragile  and  especially  susceptible  to  adverse  impacts  from  surface 
disturbance  because  they  are  highly  erodible  and  saline,  sodic,  or  alkaline,  or  have  a  low 
reclamation  potential.  These  fragile  soils  have  limited  reclamation  potential  either  because  of 
the  vegetative  community,  physical  or  chemical  limitations,  susceptibility  to  erosion,  or  steep 
slopes. 

•  Installing  and  maintaining  erosion  controls  and  other  mitigation  measures,  such  as  BMPs,  result 
in  a  substantial  reduction  in  soil  erosion,  depending  on  site  conditions.  However,  these 
measures  may  not  reduce  adverse  soil  compaction  and  productivity  impacts. 
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•  Subject  to  applicable  laws  and  regulations,  surface-disturbing  activities  on  fragile  soils,  soils  with 
low  reclamation  potential,  and  soils  with  highly  erosive  characteristics  will  be  authorized  on  a 
case-by-case  basis. 

•  Fine-textured  soils  are  more  susceptible  to  water  erosion  and  compaction  when  wet,  whereas 
coarse-textured  soils  are  more  susceptible  to  wind  erosion. 

•  Unless  constrained  by  a  management  action  or  other  data,  surface  disturbance  will  increase 
throughout  the  Planning  Area  during  the  planning  cycle. 

4.1. 3. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  soil  resources  may  result  from  surface  disturbance  associated  with  a  variety  of  resource 
programs  that  result  in  vegetation  removal  including  mineral  resources  development,  motorized  vehicle 
use,  road  construction,  and  recreation.  Concentrated  or  improperly  managed  livestock  grazing  can  also 
result  in  adverse  impacts  to  soil  due  to  herbaceous  vegetation  removal.  The  greatest  impacts  to  soil 
resources  are  anticipated  under  Alternative  C,  which  would  result  in  the  greatest  surface  disturbance 
and  erosion.  The  erosion  rate  due  to  surface-disturbing  activities  under  Alternative  C  is  estimated  to  be 
66,459  tons  per  year  in  the  long  term,  followed  by  Alternative  D  (29,326  tons  per  year).  Alternative  F 
(28,297  tons  per  year).  Alternative  A  (25,065  tons  per  year).  Alternative  B  (17,450  tons  per  year),  and 
Alternative  E  (17,305  tons  per  year).  Alternative  E  would  result  in  the  fewest  potential  adverse  impacts 
to  soil  resources  because  it  includes  the  most  restrictions  on  surface-disturbing  activities  compared  to 
the  other  alternatives.  Alternative  E  also  includes  the  most  proactive  management  to  minimize  adverse 
impacts  to  soils  in  disturbed  areas,  followed  by  alternatives  B,  F,  D,  C,  and  A. 

4.1. 3. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Soils  on  BLM-administered  surface  lands  and  federal  mineral  estate  could  be  disturbed  under  each 
alternative  by  activities  proposed  across  a  variety  of  resource  programs.  In  disturbed  areas,  the  WEPP 
model  predicts  an  erosion  rate  of  4.165  tons  per  acre  per  year  in  the  short  term,  which,  after 
reclamation,  would  decrease  to  1.602  tons  per  acre  per  year  in  the  long  term.  This  base  erosion  rate 
remains  constant  under  each  alternative.  The  intensity  of  impacts  from  erosion  would  vary  under  each 
alternative  based  on  the  area  of  projected  surface  disturbance.  The  intensity  of  impacts  to  soil 
resources  from  surface-disturbing  activities  under  all  alternatives  is  anticipated  to  be  similar  to  the 
reasonable  foreseeable  actions  identified  in  Appendix  T. 

Actions  such  as  mineral  resources  development,  motorized  vehicle  use,  road  construction,  and 
recreation  that  disturb  the  soil  surface  can  increase  runoff  and  erosion,  resulting  in  adverse  impacts. 

The  BLM  utilizes  various  methods  to  minimize  impacts  to  soil  resources  under  all  alternatives.  BMPs, 
watershed  enhancement  projects,  conservation  practices.  Storm  Water  Discharge  Plans,  and 
reclamation  plans  are  designed  to  reduce  impacts  to  soil,  resulting  in  more  successful  reclamation, 
reduction  in  impacts  during  the  time  that  soil  is  bare,  as  well  as  reduced  runoff,  soil  erosion,  and 
sediment  yield.  The  BLM  mitigates  impacts  from  surface-disturbing  and  disruptive  activities  through  the 
application  of  the  Wyoming  BLM  Standard  Mitigation  Guideiines  for  Surface-Disturbing  and  Disruptive 
Activities  (Appendix  FI). 

Motorized  vehicle  use  can  compact  the  soil  surface  and  remove  vegetative  cover  that  would  protect  soil 
from  runoff  events.  Management  that  limits  motorized  vehicle  use  to  existing  roads  and  trails  would 
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prevent  route  proliferation  and  vegetation  removal  that  may  increase  erosion.  In  addition, 
management  actions  that  restore  plant  communities  would  enhance  soil  resources  by  restoring 
infiltration,  organic  matter  content,  productivity,  and  reducing  erosion. 

Wild  horses  can  adversely  affect  soils,  especially  in  Herd  Management  Areas  (HMAs)  where 
concentrated  year-round  grazing  can  occur.  Studies  have  shown  that  areas  with  wild  horses  experience 
increased  compaction  of  the  soil  surface,  especially  in  areas  with  finer-textured  soils  (Beever  2003; 
Beever  and  Herrick  2006).  Horse-occupied  sites  also  have  been  shown  to  have  a  lower  abundance  of 
grass  and  shrub  cover  on  rangeland  compared  to  sites  where  horses  have  been  removed  (Beever  and 
Herrick  2006).  Horses  tend  to  use  only  a  few  trails  to  get  water,  which  concentrates  their  movement 
and  defecations  and  results  in  a  greater  impact  to  soil  resources  in  these  areas  (Beever  2003).  The 
impacts  to  soils  from  wild  horses  will  likely  be  similar  across  all  alternatives  since  the  initial  appropriate 
management  levels  for  the  HMAs  do  not  vary. 

Livestock,  on  the  other  hand,  unless  they  are  near  a  water  source,  tend  to  distribute  themselves  more 
uniformly  across  the  landscape  when  grazing,  thereby  distributing  the  impacts.  The  BLM  utilizes  the 
Standards  for  Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public 
Lands  Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N)  to  protect  and  improve  rangeland 
health,  which  is  generally  effective  in  managing  the  impacts  to  soils  from  livestock  grazing. 

Disposal  of  topsoil  within  the  Planning  Area  is  prohibited,  which  would  result  in  beneficial  impacts  to  soil 
resources,  because  this  management  would  prevent  the  removal  of  soil  at  the  startup  of  surface- 
disturbing  activities  or  the  loss  of  soil  through  disposals. 

Actions  that  restrict  surface  disturbance  in  the  Planning  Area  occur  under  all  alternatives  and  generally 
are  considered  to  have  a  beneficial  impact  on  soil  resources.  For  example,  withdrawals  that  close  areas 
to  operation  of  the  public  land  laws  would  reduce  the  potential  for  impacts  to  soil  from  surface- 
disturbing  activities. 

Alternative  A 

Surface  Disturbance 

Projected  short-term  disturbance  from  all  BLM  actions  under  Alternative  A  (current  management)  would 
affect  136,253  acres,  resulting  in  erosion  rates  of  567,492  tons  per  year.  After  reclamation,  long-term 
erosion  rates  would  average  25,065  tons  per  year.  Standard  BMPs  and  mitigation  guidelines  combined 
with  the  restrictions  on  development  on  slopes  greater  than  25  percent  are  generally  effective  in 
mitigating  impacts  to  soil  and  water  resources  under  normal  conditions. 

Resource  Uses 

Surface-disturbing  activities  associated  with  mineral  development  expose  soils  to  increased  erosion 
potential  in  both  the  short  term  and  long  term.  With  projected  initial  disturbance  of  25,552  acres  for 
mineral  resource  development,  short-term  erosion  rates  would  average  106,424  tons  per  year  under 
Alternative  A  (Appendix  T  and  Appendix  V).  Once  these  sites  are  stabilized  and  reclaimed,  erosion  rates 
would  drop  to  20,879  tons  per  year.  Increases  in  surface  disturbance  related  to  mineral  development 
may  result  in  a  proportional  increase  in  impacts  to  soils. 

Alternative  A  designates  115,905  acres  of  BLM-administered  surface  land  available  for  disposal. 
Uncontrolled  surface-disturbing  activity  would  adversely  affect  land  transferred  out  of  federal  control. 
Alternative  A  withdraws  the  second  most  acreage  from  operation  of  the  public  land  laws  in  the  Planning 
Area.  Land  withdrawn  from  operation  under  the  public  land  laws  would  reduce  the  potential  for 
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impacts  to  soil  from  surface-disturbing  activities.  The  greatest  long-term  disturbance  from  ROW 
development  would  be  from  roads  and  other  ROW  facilities  (typically  associated  with  oil  and  gas 
facilities  and  mineral  development).  The  projected  initial  erosion  rate  from  disturbance  associated  with 
other  ROW  facilities  would  be  875  tons  per  year,  which  would  decrease  to  336  tons  per  year  after 
reclamation.  With  the  projection  of  1,966  acres  of  disturbance  associated  with  road  construction 
(primarily  related  to  oil  and  gas  development  and  other  local  demand),  short-term  erosion  would  be 
5,217  tons  per  year  (Appendix  T  and  Appendix  V).  Once  new  roads  are  stabilized,  long-term  erosion 
rates  would  average  2,608  tons  per  year. 

Comprehensive  travel  and  transportation  management  (CTTM)  under  Alternative  A  restricts  motorized 
vehicle  use  in  the  majority  of  the  Planning  Area  to  existing  roads  and  trails.  The  BLM  anticipates  an 
increase  in  motorized  vehicle  use  in  the  Planning  Area  over  the  life  of  the  plan.  Increased  motorized 
vehicle  use  on  more  user-created  trails  would  accelerate  degradation  of  the  soil  resource  by  removing 
vegetative  cover  and  increasing  erosion  in  more  areas.  Short-term  disturbance  associated  with  the 
creation  of  new  roads  and  trails  in  areas  open  to  cross-country  motorized  travel  is  predicted  to  disturb 
1,233  acres,  with  erosion  rates  of  5,135  tons  per  year.  Once  these  areas  are  stabilized,  long-term 
erosion  rates  would  average  1,338  tons  per  year  (Appendix  V). 

Most  of  the  Planning  Area  would  remain  open  to  livestock  grazing  under  this  alternative.  Concentrated 
herbivory  can  result  in  adverse  impacts  when  adequate  vegetation  does  not  remain  to  protect  the  soil 
resource.  Excessive  vegetation  removal  can  cause  soil  compaction  that  reduces  infiltration,  increases 
runoff,  and  hampers  reclamation.  Livestock  grazing  management  under  Alternative  A  provides  for 
protection  or  enhancement  of  other  resource  values,  which  would  provide  beneficial  impacts  to  soils. 
Alternative  A  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water, 
wetlands,  riparian  areas,  and  reclaimed  or  reforested  areas,  which  would  reduce  vegetation  removal 
and  soil  compaction  from  concentrated  livestock  grazing.  Rangeland  improvement  projects,  including 
spring  development,  pipeline  development,  reservoir/pit  development,  fence  development,  well 
development,  and  reservoir  maintenance  development,  are  predicted  to  result  in  an  initial  disturbance 
of  370  acres  and  erosion  rates  averaging  1,541  tons  per  year  (Appendix  T  and  Appendix  V). 

Revegetation  would  usually  occur  within  several  growing  seasons  and  long-term  erosion  rates  would 
average  34  tons  per  year. 

Special  Designations 

Alternative  A  places  constraints  and  restrictions  on  surface-disturbing  and  disruptive  activities  in  certain 
special  designation  and  other  management  areas  where  surface  disturbance  is  minimized.  Such  areas, 
including  Wilderness  Study  Areas  (WSAs)  (141,068  acres).  Wild  and  Scenic  River  (WSR)  eligible 
waterways  (27,317  acres),  and  Areas  of  Critical  Environmental  Concern  (ACECs)  (71,646  acres),  include 
restrictions  that  limit  surface  disturbance,  resulting  in  beneficial  impacts  to  soil  resources  within  these 
areas.  The  Carter  Mountain  ACEC  (10,867  acres)  and  Upper  Owl  Creek  ACEC  (13,758  acres),  designated 
under  Alternative  A,  include  specific  management  prescriptions  designed  to  protect  fragile  soils. 

Resources 

Fire  and  fuels  management  may  have  an  adverse  impact  as  well  as  a  beneficial  impact  on  soil  resources. 
Fire  in  the  Planning  Area  can  affect  soils  in  the  short  term  by  removing  vegetation  and  exposing  soils  to 
water  and  wind  erosion.  Under  certain  conditions,  intense  fires  can  create  hydrophic  soil  conditions 
(i.e.,  resistance  to  water  infiltration),  whereby  runoff  and  erosion  are  increased.  Wildfires  in  the 
Planning  Area  are  estimated  to  result  in  117,620  acres  of  surface  disturbance,  which  is  not  anticipated  to 
vary  by  alternative,  and  an  average  erosion  rate  of  489,887  tons  per  year.  In  the  long  term,  however. 
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provided  vegetative  recovery  is  successful,  fire  can  have  a  beneficial  effect  on  soil  resources  by  reducing 
long-term  erosion  and  the  risk  of  catastrophic  fire. 

Suppression  and  rehabilitation  activities  can  also  have  the  potential  to  affect  the  soil  resource  in  both 
the  short  and  long  term.  Activities  such  as  firebreak  construction,  clearing  vegetation,  and  use  of  heavy 
equipment  would  disturb  the  soil  surface  and  increase  erosion  in  the  short  term.  For  example,  fire  lines 
constructed  during  suppression  efforts  can  channelize  surface  runoff,  which  can  result  in  gully  erosion. 

In  the  long  term,  however,  successful  stabilization  efforts  can  increase  cover  with  a  subsequent 
reduction  in  the  natural  rate  of  erosion. 

Alternative  A  utilizes  wildland  fire  to  restore  fire-adapted  ecosystems  and  to  reduce  hazardous  fuels. 

The  BLM  anticipates  that  fire  management  would  result  in  40,000  acres  of  short-term  disturbance  from 
prescribed  fire  and  30,000  acres  of  short-term  disturbance  from  mechanical  fuels  treatment  on  BLM- 
administered  land  in  the  Planning  Area  (Appendix  T).  This  disturbance  would  result  in  an  average 
erosion  rate  of  166,600  tons  per  year  for  prescribed  fire  and  124,950  tons  per  year  for  mechanical  fuel 
treatments.  The  BLM  does  not  anticipate  long-term  surface  disturbance  or  associated  erosion  from 
prescribed  fire  or  mechanical  fuels  treatments  following  reclamation. 

Management  actions  under  Alternative  A  designed  to  protect  wildlife  and  special  status  species  habitat 
from  the  impacts  of  surface-disturbing  and  disruptive  activities  also  would  protect  soil  resources  from 
these  activities.  Management  actions  such  as  applying  no  surface  occupancy  (NSO)  restrictions  within 
big  game  crucial  winter  range  and  applying  a  controlled  surface  use  (CSU)  stipulation  within  %  mile  of 
occupied  greater  sage-grouse  leks  would  reduce  the  chance  of  erosion.  Vegetation  management  in 
crucial  wildlife  habitat  is  an  additional  beneficial  impact  for  soil  resources. 

Proactive  Management 

Existing  management  actions  intended  to  protect  soils  include  analyzing  all  surface-disturbing  and 
disruptive  activities  for  suitability  and  impact,  seeding  areas  impacted  by  surface-disturbing  activities, 
and  reestablishing  vegetative  cover  within  5  years  of  initial  seeding.  The  use  of  native  plant  species 
under  Alternative  A  would  not  have  a  substantial  impact  on  runoff  and  erosion.  Under  Alternative  A, 
the  BLM  considers  topsoil  salvage  and  the  stabilization  of  heavily  eroded  or  washed  out  roads  on  a  case- 
by-case  basis.  The  BLM  also  implements  watershed  improvement  practices  to  reduce  sediment  loadings 
in  streams.  This  includes  seeding,  riparian/stream  restoration,  travel  management,  head  cut  control  and 
sediment  capture  and  containment  projects.  This  alternative  requires  stabilization  of  existing  watershed 
improvement  projects  where  they  have  failed  to  promote,  enhance,  or  improve  watershed  stability. 
However,  Alternative  A  does  not  require  reclamation  plans.  Reclamation  plans  can  improve  the 
effectiveness  of  the  reclamation  process  and  reduce  the  risk  of  additional  soil  degradation.  Due  to  the 
increase  in  off-road  motorized  vehicle  use  in  the  Planning  Area,  two-track  trails  and  unimproved  roads 
are  a  substantial  source  of  runoff  and  sediment.  The  lack  of  mandatory  action  to  stabilize  heavily 
eroded  or  washed  out  roads  increases  the  potential  for  degradation  of  watershed  health. 

Alternative  B 

Surface  Disturbance 

Alternative  B  includes  less  acreage  subject  to  surface-disturbing  activities  through  management  actions 
for  other  resources  than  Alternative  A;  therefore,  surface  disturbance  under  this  alternative  would 
result  in  less  impacts  to  soils  than  Alternative  A.  Under  this  alternative,  projected  short-term 
disturbance  from  all  BLM  actions  would  affect  73,940  acres.  Erosion  rates  for  short-term  disturbance 
under  Alternative  B  would  be  307,960  tons  per  year.  Following  reclamation  of  disturbed  sites,  the 
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projected  long-term  erosion  rates  would  average  17,450  tons  per  year;  7,615  tons  per  year  less  than 
Alternative  A. 

Alternative  B  includes  greater  restrictions  on  surface-disturbing  activities  than  Alternative  A  for  the 
protection  of  other  resources  such  as  special  designations,  crucial  wildlife  habitat,  and  recreation 
management  areas. 

Resource  Uses 

With  the  projected  initial  disturbance  of  17,306  acres  for  mineral  resource  development,  short-term 
erosion  rates  would  average  72,079  tons  per  year  under  Alternative  B  (Appendix  T  and  Appendix  V). 
After  these  sites  are  stabilized  and  reclaimed,  erosion  rates  would  drop  to  9,942  tons  per  year,  10,937 
tons  per  year  less  than  Alternative  A. 

Under  Alternative  B,  the  impacts  of  disposal  and  retention  would  be  similar  to  those  described  under 
Alternative  A.  Under  Alternative  B,  24,042  acres  are  identified  for  disposal,  which  is  less  than  under 
Alternative  A.  Disposing  of  potentially  less  land  may  decrease  the  potential  for  uncontrolled  surface- 
disturbing  activities  and  soil  resource  degradation.  Withdrawals  under  Alternative  B  would  close  the 
most  land  to  operation  under  the  public  land  laws  relative  to  the  other  alternatives.  The  projected 
initial  erosion  rate  from  disturbance  associated  with  other  ROW  facilities  (typically  associated  with  oil 
and  gas  facilities  and  mineral  development)  would  be  396  tons  per  year,  which  would  decrease  to  152 
tons  per  year  after  reclamation,  which  is  less  than  Alternative  A.  With  the  projection  of  1,229  acres  of 
disturbance  associated  with  road  construction  (primarily  related  to  oil  and  gas  development  and  other 
local  demand),  short-term  erosion  would  be  3,261  tons  per  year  (Appendix  T  and  Appendix  V).  Once  the 
roads  are  stabilized,  long-term  erosion  rates  would  be  1,632  tons  per  year,  976  tons  per  year  less  than 
Alternative  A. 

Alternative  B  designates  the  majority  of  the  Planning  Area  as  limited  to  designated  road  and  trails  for 
motorized  vehicle  use,  reducing  the  potential  for  new  route  proliferation  and  providing  more  protection 
to  soil  resources  than  Alternative  A.  Compared  to  Alternative  A,  which  designates  the  most  acreage  in 
the  Planning  Area  as  limited  to  existing  roads  and  trails,  and  although  inappropriate  use  of  vehicles  may 
still  occur  in  areas  limited  to  designated  roads  and  trails.  Alternative  B  would  allow  greater  management 
control  over  motorized  vehicle  use  and  help  limit  the  impacts  to  soils.  Alternative  B  also  designates  a 
larger  area  as  closed  to  motorized  vehicle  use  compared  to  alternatives  A,  C,  and  D.  Short-term 
disturbance  associated  with  new  road  and  trail  creation  in  areas  open  to  cross-country  motorized  travel 
under  Alternative  B  is  predicted  to  disturb  2,776  acres,  with  erosion  rates  of  11,562  tons  per  year 
(Appendix  T  and  Appendix  V).  Once  these  areas  are  stabilized,  long-term  erosion  rates  would  average 
1,711  tons  per  year,  which  is  higher  than  Alternative  A. 

Under  this  alternative,  a  large  portion  of  the  Planning  Area  is  closed  to  livestock  grazing  (1,984,211 
acres).  A  Vi-mile  buffer  prohibiting  the  placement  of  salt,  mineral,  or  forage  supplements  near  water, 
wetlands,  riparian  areas,  and  reclaimed  or  reforested  areas  would  provide  greater  protection  of  soil  in 
these  areas  compared  to  Alternative  A.  Short-term  erosion  rates  associated  with  rangeland 
improvement  projects  in  the  Planning  Area  would  average  771  tons  per  year  based  on  an  initial 
disturbance  of  185  acres.  After  reclamation,  long-term  erosion  rates  would  average  17  tons  per  year. 

Special  Designations 

Compared  to  Alternative  A,  Alternative  B  places  more  restrictions  on  surface-disturbing  activity  within 
special  designations  and  other  management  areas  where  surface  disturbance  is  minimized.  Many  of 
these  areas  designated  and  managed  under  Alternative  B,  including  ACECs  (302,490  acres).  Special 
Recreation  Management  Areas  (SRMAs)  and  Recreation  Management  Zones  (RMZs)  (933,831  acres). 
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WSAs  (141,068  acres),  WSR  suitable  waterways  (27,317  acres),  and  lands  with  wilderness  characteristics 
managed  specifically  to  preserve  their  wilderness  characteristics  (476,349  acres),  include  restrictions 
such  as  NSO,  mineral  withdrawals,  and  prohibitions  on  surface-disturbing  activities  that  would,  subject 
to  applicable  laws  and  regulations,  result  in  long-term  beneficial  impacts  to  soil  resources  within  these 
areas.  Similar  to  Alternative  A,  the  Carter  Mountain  ACEC  (16,574  acres)  and  Upper  Owl  Creek  ACEC 
(32,733  acres)  include  specific  management  prescriptions  designed  to  protect  fragile  soils.  However,  the 
beneficial  impact  would  be  greater  under  Alternative  B  because  the  two  ACECs  include  a  combined 
additional  24,681  acres  more  than  the  same  two  ACECs  under  Alternative  A. 

Resources 

Fire  and  fuels  management  under  Alternative  B  utilizes  wildland  fire  and  other  vegetative  treatments  to 
restore  fire-adapted  ecosystems  for  natural  resource  systems  and  to  reduce  hazardous  fuels.  The  BLM 
anticipates  that  management  will  result  in  20,000  acres  of  short-term  disturbance  from  prescribed  fire 
and  5,000  acres  of  short-term  disturbance  from  mechanical  fuels  treatment  on  BLM-administered  land 
in  the  Planning  Area  (Appendix  T).  This  would  result  in  an  average  erosion  rate  of  83,300  tons  per  year 
for  prescribed  fire  and  20,825  tons  per  year  for  mechanical  fuel  treatments,  83,300  tons  per  year  and 
104,125  tons  per  year  less  than  Alternative  A,  respectively. 

Alternative  B  applies  greater  restrictions  on  surface-disturbing  activities  designed  to  protect  wildlife  and 
special  status  species  habitat  than  Alternative  A  and  therefore  has  a  greater  beneficial  impact  on  soil 
resources.  Vegetation  management  in  crucial  wildlife  habitat  is  an  added  beneficial  impact  for  soil 
resources. 

Proactive  Management 

The  management  prescriptions  on  lands  administered  by  the  BLM  under  Alternative  B  are  more 
protective  of  soil  resources  than  Alternative  A.  Proactive  management  actions  under  this  alternative 
include  taking  inventory  of  erosion  rates  and  analyzing  impacts  from  surface-disturbing  activities  by 
mapping  soils,  collecting  samples,  and  evaluating  current  conditions.  Site-specific  data  would  result  in 
better  project  design,  BMP  implementation,  and  better  reclamation. 

Proactive  management  also  includes  reestablishing  native  plant  communities  in  disturbed  areas, 
requiring  topsoil  salvage  for  all  surface-disturbing  activities,  and  requiring  photo  point  monitoring  of  all 
channel  crossings  and  all  surface  disturbance  greater  than  %  acre.  The  BLM  would  improve  watershed 
health  through  the  development  of  watershed  improvement  practices  including  seeding, 
riparian/stream  restoration,  travel  management,  head  cut  control  and  sediment  capture  and 
containment  projects  in  cooperation  with  local  governments  and  by  stabilizing  watershed  projects  if 
they  are  no  longer  meeting  source  objectives  to  prevent  the  release  of  stored  sediment.  Protecting 
watershed  health  will  help  to  reduce  the  incidence  of  runoff  and  erosion. 

Successful  reclamation  efforts  following  surface  disturbance  reduce  the  chance  of  long-term  impacts  to 
soil.  Under  Alternative  B,  higher  reclamation  standards  and  greater  proactive  management  would 
improve  reclamation  success  compared  to  Alternative  A.  Requiring  reclamation  plans  before  any 
authorized  surface-disturbing  activity  leads  to  more  successful  reclamation  efforts,  which  would  benefit 
soils.  A  temporary  protective  surface  treatment  (such  as  mulch,  netting,  or  tackifiers)  used  for  the 
reclamation  of  all  mechanically  disturbed  areas  would,  on  average,  reduce  erosion  rates  in  the  short 
term  by  2.97  tons  per  acre  per  year  in  these  areas.  Alternative  B  requires  a  more  stringent  reclamation 
standard  than  Alternative  A  by  requiring  50  percent  pre-disturbance  of  desired  vegetative  cover  within 
three  growing  seasons  and  80  percent  pre-disturbance  vegetative  cover  within  5  years  of  initial  seeding. 
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While  providing  a  beneficial  impact  to  soils  by  reestablishing  vegetative  cover,  the  use  of  native  plant 
species  in  disturbed  areas  would  not  have  a  substantial  impact  on  runoff  and  erosion. 

Alternative  B  mitigates  the  impacts  to  soil  from  the  increase  in  off-road  motorized  vehicle  use  in  the 
Planning  Area  by  closing  and  reclaiming  eroded  roads  and  trails  if  alternative  roads  and  trails  are 
available  and  stabilizing  or  relocating  these  roads  and  trails  if  alternative  routes  are  not  available. 
Applying  proactive  management  actions  under  this  alternative  would  provide  the  most  beneficial 
impacts  to  soils  of  any  alternative. 

Alternative  C 

Surface  Disturbance 

Alternative  C  places  the  fewest  restrictions  on  resource  uses  with  the  result  that  more  acreage  is  subject 
to  surface-disturbing  activities  than  the  other  alternatives.  Under  this  alternative,  projected  short-term 
disturbance  from  all  BLM  actions  would  affect  245,642  acres,  the  most  of  any  alternative.  Erosion  rates 
for  short-term  disturbance  under  Alternative  C  would  be  1,023,099  tons  per  year.  Following 
reclamation  of  disturbed  sites,  the  projected  long-term  erosion  rates  would  average  66,459  tons  per 
year,  over  twice  as  high  as  under  Alternative  A. 

As  with  the  other  alternatives,  restrictions  on  surface-disturbing  activities  for  the  protection  of  other 
resources  (e.g.,  water,  biological  resources,  and  special  designations)  may  provide  additional  protection 
for  soil  resources. 

Resource  Uses 

With  the  projected  initial  disturbance  of  25,912  acres  for  mineral  resource  development,  short-term 
erosion  rates  would  be  107,923  tons  per  year  under  Alternative  C.  Once  these  sites  are  stabilized  and 
reclaimed,  erosion  rates  would  decrease  to  21,114  tons  per  year,  slightly  more  than  under  Alternative  A. 

Alternative  C  identifies  the  most  acreage  of  all  alternatives  for  disposal  of  BLM-administered  surface 
lands  (117,845  acres),  resulting  in  greater  uncertainty  of  future  land  uses  and  impacts  to  soil. 

Alternative  C  designates  the  fewest  acres  for  withdrawal  from  the  operation  of  the  public  land  laws  than 
the  other  alternatives,  which  increases  the  potential  for  adverse  impacts  to  soil.  The  projected  erosion 
rates  from  surface  disturbance  associated  with  other  ROW  facilities  (typically  associated  with  oil  and  gas 
facilities)  are  the  highest  of  any  alternative,  averaging  970  tons  per  year  in  the  short  term  and  373  tons 
per  year  in  the  long  term.  With  the  projection  of  4,638  acres  of  surface  disturbance  associated  with 
road  construction  (primarily  related  to  oil  and  gas  development  and  other  local  demand),  short-term 
erosion  rates  would  be  12,307  tons  per  year  (Appendix  T  and  Appendix  V).  Once  the  roads  are 
stabilized,  long-term  erosion  rates  would  average  6,154  tons  per  year,  the  highest  of  all  alternatives. 

Alternative  C  limits  motorized  vehicle  use  to  existing  roads  and  trails  in  the  majority  of  the  Planning 
Area,  resulting  in  similar  impacts  as  those  described  under  Alternative  A.  Alternative  C  closes  the  fewest 
number  of  acres  to  motorized  vehicle  use  and  opens  more  acreage  to  cross-country  motorized  travel 
than  any  other  alternative,  resulting  in  the  least  protection  of  soil  resources  in  sensitive  areas.  The  areas 
open  to  cross-country  motorized  travel,  such  as  Basin  Gardens  Play  Area  SRMA  and  Lovell  Lakes 
"Motocross"  area,  would  have  a  higher  probability  of  erosion  and  long-term  soil  degradation  than  areas 
that  close  or  limit  motorized  vehicle  use.  Partly  because  more  acreage  is  open  to  cross-country 
motorized  travel,  short-term  disturbance  associated  with  the  creation  of  new  roads  and  trails  for 
recreational  purposes  (12,907  acres)  is  projected  to  be  higher  under  Alternative  C  than  under  the  other 
alternatives.  The  creation  of  these  roads  and  trails  would  result  in  erosion  rates  of  53,758  tons  per  year 
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in  the  short  term,  the  highest  of  all  alternatives  (Appendix  V).  Once  these  areas  stabilize,  long-term 
erosion  rates  would  average  20,401  tons  per  year. 

Under  Alternative  C,  the  majority  of  the  Planning  Area  is  available  for  livestock  grazing.  The  BLM 
manages  livestock  grazing  to  optimize  commodity  production  while  meeting  rangeland  health  standards 
but  not  specifically  to  enhance  other  resource  values.  Management  under  Alternative  C  also  does  not 
prohibit  the  placement  of  salt,  mineral,  or  forage  supplements,  and  increases  the  potential  for  adverse 
impacts  to  soil  near  water,  wetlands,  riparian  areas,  and  reclaimed  or  reforested  areas.  This  alternative 
focuses  on  rangeland  improvement  projects  to  mitigate  impacts  to  resources.  Short-term  erosion  rates 
associated  with  rangeland  improvement  projects  in  the  Planning  Area  would  be  3,082  tons  per  year 
based  on  an  initial  disturbance  of  740  acres.  After  reclamation,  long-term  erosion  rates  would  decrease 
to  74  tons  per  year,  higher  than  the  other  alternatives. 

Special  Designations 

Compared  to  other  alternatives.  Alternative  C  prescribes  fewer  restrictions  on  surface-disturbing  and 
disruptive  activities  for  a  smaller  number  of  special  designations  and  other  management  areas  where 
surface  disturbance  is  minimized.  Alternative  C  designates  two  ACECs  (11,799  acres)  which  provide 
protection  for  the  soil  resource  by  limiting  surface-disturbing  and  disruptive  activities.  Alternative  C  also 
manages  the  10  WSAs  (141,068  acres)  in  accordance  with  BLM  Manual  6330,  Management  of 
Wilderness  Study  Areas  to  maintain  the  non-impairment  standard,  and  therefore  provides  protections 
for  soils  within  these  areas.  Alternative  C,  in  contrast  to  Alternative  B,  does  not  include  special 
management  prescriptions  for  WSR  eligible  waterways  or  lands  with  wilderness  characteristics  that 
would  provide  additional  protection  for  soils. 

Resources 

Fire  and  fuels  management  under  Alternative  C  utilizes  wildland  fire  and  other  vegetative  treatments  to 
restore  fire-adapted  ecosystems,  to  enhance  forage  for  commodity  production,  and  to  reduce 
hazardous  fuels.  The  BLM  anticipates  that  management  would  result  in  80,000  acres  of  short-term 
disturbance  from  prescribed  fire  and  60,000  acres  of  short-term  disturbance  from  mechanical  fuels 
treatment  on  BLM-administered  land  in  the  Planning  Area  (Appendix  T).  This  would  result  in  an  average 
erosion  rate  of  333,200  tons  per  year  for  prescribed  fire  and  249,900  tons  per  year  for  mechanical  fuel 
treatments,  which  are  the  highest  erosion  rates  of  all  alternatives.  In  comparison,  wildland  fires  in  the 
Planning  Area  are  estimated  to  result  in  117,620  acres  of  disturbance,  which  is  not  anticipated  to  vary 
based  on  alternative,  and  an  average  erosion  rate  of  489,887  tons  per  year. 

In  contrast  to  the  other  alternatives.  Alternative  C  applies  fewer  management  restrictions  on  surface- 
disturbing  and  disruptive  activity  designed  to  protect  wildlife  and  special  status  species.  The  absence  or 
reduction  of  these  restrictions  results  in  greater  potential  for  adverse  impacts  to  soil  resources. 

Proactive  Management 

Proactive  management  under  Alternative  C  is  similar  to  Alternative  A.  However,  unlike  Alternative  A, 
Alternative  C  reestablishes  plant  communities  in  disturbed  areas  to  increase  commodity  production  and 
requires  reclamation  plans  on  a  case-by-case  basis.  The  use  of  reclamation  plans  can  increase  the  use  of 
BMPs  to  better  protect  the  soil  resource  and  improve  overall  reclamation  success.  Alternative  C  sets  a 
lower  vegetation  restoration  standard  than  alternatives  B  and  D.  Alternative  C  requires  30  percent 
desired  vegetative  cover  within  three  growing  seasons  compared  to  Alternative  A,  which  does  not 
specify  the  degree  of  cover  to  be  restored.  Low  vegetative  cover  increases  the  chance  of  erosion  and 
nutrient  loss,  which  increases  the  difficulty  of  achieving  successful  final  reclamation.  On  a  case-by-case 
basis,  watershed  projects  are  stabilized  if  they  are  no  longer  meeting  resource  objectives,  resulting  in  a 
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beneficial  impact  to  soil  and  watershed  health  by  preventing  the  release  of  stored  sediment.  Other 
management  actions  beneficial  to  soil  resources  under  Alternative  C  include  stabilizing  heavily  eroded  or 
washed  out  roads  and  collecting  site-specific  data  through  mapping,  collecting,  and  evaluating  current 
erosion  conditions  on  a  case-by-case  basis.  Site-specific  data  would  result  in  better  project  design,  BMP 
implementation,  and  better  reclamation. 

Alternative  D 

Surface  Disturbance 

Impacts  to  soil  from  surface  disturbance  under  Alternative  D  are  projected  to  be  greater  than  under 
alternatives  A  and  B  but  less  than  under  Alternative  C.  Projected  short-term  disturbance  from  all  BLM 
actions  would  affect  140,175  acres  (Table  4-1),  resulting  in  an  erosion  rate  of  583,827  tons  per  year. 
After  reclamation,  the  long-term  erosion  rate  would  average  29,326  tons  per  year,  which  is  slightly 
greater  than  Alternative  A. 

Resource  Uses 

Under  Alternative  D,  the  projected  amount  of  surface  disturbed  by  activities  associated  with  minerals 
development  (25,229  acres)  is  greater  than  under  Alternative  B  but  less  than  under  alternatives  A  and  C. 
The  predicted  average  erosion  from  surface  disturbance  would  be  105,079  tons  per  year  in  the  short 
term,  reducing  to  20,398  tons  per  year  after  reclamation  and  stabilization.  Proper  reclamation  in 
accordance  with  an  approved  reclamation  plan,  stipulations,  or  measures,  which  are  required  under 
Alternative  D,  would  help  improve  reclamation  success  and  reduce  long-term  impacts  to  soil. 

Alternative  D  identifies  66,363  acres  for  disposal  of  BLM-administered  surface  lands,  more  acres  than 
under  Alternative  B  but  fewer  than  under  alternatives  A  and  C.  Impacts  to  soil  resources  in  areas 
disposed  from  federal  ownership  would  be  similar  to  those  described  for  Alternative  A.  The  erosion  rate 
predicted  from  disturbance  associated  with  other  ROW  facilities  and  road  construction  would  be  the 
same  as  under  Alternative  A. 

CTTM  under  Alternative  D  would  protect  soil  from  motorized  vehicle  use  on  more  acreage  than 
alternatives  A  and  C  through  closures  and  limiting  motorized  vehicle  use  to  designated  roads  and  trails, 
but  would  also  designate  the  second  most  acreage  as  open  to  cross-country  motorized  travel  (5,885 
acres).  Partly  because  more  acreage  is  open  to  cross-country  motorized  travel  and  partly  due  to  a 
higher  projected  rate  of  yearly  new  road  and  trail  creation  under  this  alternative,  disturbance  associated 
with  the  creation  of  new  roads  and  trails  (5,820  acres)  is  projected  to  be  higher  under  Alternative  D  than 
under  alternatives  A  and  B  but  less  than  under  Alternative  C.  Creating  these  roads  and  trails  would 
result  in  erosion  rates  of  24,240  tons  per  year  in  the  short  term  and  6,313  tons  per  year  in  the  long  term 
(Appendix  T  and  Appendix  V). 

Livestock  grazing  management  is  conducted  in  a  similar  fashion  as  Alternative  A,  resulting  in  similar 
impacts  to  soils.  Alternative  D  is  projected  to  disturb  the  same  acreage  from  rangeland  improvement 
projects  as  Alternative  A  and  result  in  the  same  amount  of  erosion. 

Special  Designations 

Alternative  D  designates  several  special  designations  and  other  management  areas  that  would  minimize 
surface  disturbance  and  provide  a  beneficial  impact  to  soil  in  these  areas.  Management  prescriptions 
for  ACECs  (105,498  acres)  and  WSAs  (141,068  acres)  can  provide  additional  protection  for  soils  from 
surface-disturbing  activities.  Alternative  D  protects  a  greater  area  in  these  special  designations  from 
surface-disturbing  activities  than  alternatives  A  and  C,  but  less  than  Alternative  B.  Management  of 
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certain  SRMAs  would  only  allow  surface-disturbing  activities  if  the  impacts  could  be  avoided,  minimized 
or  mitigated,  thereby  reducing  the  impacts  to  soil  in  the  long  term.  Similar  to  Alternative  C,  Alternative 
D  does  not  include  special  management  prescriptions  for  WSR  eligible  waterways  that  would  provide 
additional  protection  for  soils.  Similar  to  Alternative  A,  the  Carter  Mountain  ACEC  (10,867  acres)  and 
Upper  Owl  Creek  ACEC  (13,758  acres)  include  specific  management  prescriptions  designed  to  protect 
fragile  soils. 

Resources 

Fire  and  fuels  management  under  Alternative  D  would  utilize  wildland  fires  and  other  vegetation 
treatments  to  restore  fire-adapted  ecosystems,  reduce  hazardous  fuels,  and  accomplish  resource 
management  objectives.  Under  Alternative  D,  prescribed  fire  and  mechanical  fuels  treatments  are 
projected  to  disturb  the  same  acreage  as  under  Alternative  A  and  would  result  in  the  same  erosion  rate 
and  similar  impacts  to  soils. 

Management  designed  to  protect  fish  and  wildlife,  special  status  species,  and  other  biological  resources 
would  provide  benefits  to  soil  by  limiting  surface-disturbing  activities  and  other  actions  that  could 
degrade  soil  health.  The  beneficial  impacts  would  be  similar  to  those  described  under  Alternative  A 
except  that  several  areas  would  require  avoidance  of  surface-disturbing  activities.  In  these  areas, 
surface-disturbing  activities  would  be  prohibited  unless  the  impacts  could  be  mitigated,  thereby  limiting 
long-term  adverse  impacts. 

Proactive  Management 

Overall,  proactive  management  actions  under  Alternative  D  would  provide  soil  resources  with  greater 
protection  and  improve  reclamation  efforts  more  than  alternatives  A  and  C  but  less  than  Alternative  B. 
Stabilization  of  existing  watershed  improvement  projects  would  prevent  the  release  of  stored  sediment 
and  the  degradation  of  watershed  health.  In  disturbed  areas,  the  reestablishment  of  healthy  native  or 
desired  plant  communities  (DPCs)  would  benefit  soils  by  increasing  vegetative  cover  and  reducing 
runoff.  Soil  would  also  benefit  from  the  reclamation  standards  under  Alternative  D,  which  considers 
final  reclamation  to  be  achieved  if  conditions  are  equal  to  or  better  than  pre-disturbance  site  conditions. 
When  appropriate  for  the  site  and  situation.  Alternative  D  would  require  temporary  protective  surface 
treatments  such  as  weed-free  mulch,  matting,  netting,  or  tackifiers  to  facilitate  the  reclamation  of 
disturbed  areas,  which  would  result  in  beneficial  impacts  similar  to  those  described  for  Alternative  B. 

Applying  a  Master  Leasing  Plan  (MLP)  to  the  Fifteenmile  MLP  Analysis  Area  (230,699)  under  Alternative 
D  would  reduce  the  potential  for  adverse  impacts  from  oil  and  gas-related  surface  disturbance  to 
Limited  Reclamation  Potential  (LRP)  soils.  The  MLP  requirements  include  CSU  restrictions,  a  minimum 
lease  size  of  640  acres,  and  allowing  only  one  oil  and  gas-related  facility,  not  exceeding  32  acres  of 
surface  disturbance  at  any  given  time,  per  lease.  Although  certain  exceptions  would  apply.  Alternative  D 
also  limits  OFIV  use  for  notice  of  staking  level  casual  use  actions  to  areas  within  300-feet  of  established 
roads  with  limited  travel  designations.  The  reduction  in  adverse  effects  from  these  restrictions  would  be 
limited  by  the  generally  low  potential  for  oil  and  gas  development  within  the  Fifteenmile  area. 

Flowever,  should  oil  and  gas  development  occur.  Alternative  D  management  would  provide  less 
protection  for  LRP  soils  than  Alternative  B,  which  applies  a  NSO  restriction  and  prohibits  OFIV  use  for 
notice  of  staking  level  casual  use  actions  in  the  Fifteenmile  MLP  Analysis  Area,  but  more  protection  than 
under  alternatives  A  and  C,  which  only  apply  case-by-case  basis  restrictions  on  surface-disturbing 
activities. 
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Alternative  E 

Surface  Disturbance 

Alternative  E  includes  the  greatest  restrictions  on  surface-disturbing  activities,  compared  to  the  other 
alternatives,  for  the  protection  of  other  resources  such  as  special  designations,  crucial  wildlife  habitat, 
and  recreation  management  areas,  and  would  result  in  the  fewest  impacts  on  soils.  Under  Alternative  E, 
projected  short-term  disturbance  from  all  BLM  actions  would  affect  71,829  acres  (Table  4-1),  resulting  in 
a  short-term  erosion  rate  of  299,169  tons  per  year.  Following  reclamation  of  disturbed  sites,  projected 
long-term  erosion  rates  would  average  17,305  tons  per  year,  which  is  the  least  among  the  alternatives. 
Management  practices  relating  to  surface  disturbance  would  be  the  same  as  Alternative  B,  except  for 
areas  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres).  In  this  ACEC,  the  BLM 
manages  anthropogenic  disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  so  they  do  not 
exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat, 
compared  to  a  larger  allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  This 
restrictive  management  over  the  large  area  of  the  ACEC  would  generally  benefit  soil  resources  by 
limiting  the  size  and  extent  of  disturbances. 

Resource  Uses 

Under  Alternative  E,  initial  disturbance  of  17,297  acres  for  mineral  resource  development  is  projected, 
and  short-term  erosion  rates  would  average  72,042  tons  per  year  under  Alternative  E  (see  Appendix  T 
and  Appendix  V).  Following  stabilization  and  reclamation  of  disturbed  areas,  erosion  rates  are  projected 
to  drop  to  9,936  tons  per  year,  which  is  the  same  as  Alternative  B,  and  less  than  the  other  alternatives. 

Alternative  E  identifies  24,042  acres  for  disposal  (including  disposal  for  specific  uses),  which  is  the  same 
as  Alternative  B,  decreasing  the  potential  for  surface-disturbing  activities  and  soil  resource  degradation 
in  areas  removed  from  federal  ownership.  The  initial  erosion  rate  from  disturbance  associated  with 
other  ROW  facilities  would  be  396  tons  per  year,  decreasing  to  152  tons  per  year  after  reclamation, 
which  is  the  same  as  Alternative  B,  and  less  than  the  other  alternatives  (Appendix  V). 

Alternatives  B  and  E  include  the  most  limitations  on  and  closures  to  motorized  vehicle  use  for  resource 
protection.  Therefore,  these  alternatives  would  minimize  new  route  proliferation  and  provide  more 
protection  to  soil  resources  than  the  other  alternatives.  Similarly,  alternatives  B  and  E  close  the  largest 
area  to  motorized  vehicle  use  compared  to  the  other  alternatives  and  include  the  greatest  areas  of 
seasonal  closures.  Under  Alternative  E,  new  road  and  trail  creation  in  areas  open  to  cross-country 
motorized  travel  would  result  in  generally  the  same  acreage  of  short-  and  long-term  disturbance  as 
Alternative  B  and  erosion  rates  following  stabilization  would  be  the  same  as  listed  under  Alternative  B 
(Appendix  T  and  Appendix  V).  Total  disturbances  associated  with  road  construction  under  Alternative  E 
are  projected  to  be  the  same  as  Alternative  B,  resulting  in  less  short-  and  long-term  erosion  when 
compared  to  alternatives  A,  C,  D,  and  F  (Appendix  T  and  Appendix  V). 

Livestock  grazing  management  under  Alternative  E  would  be  the  same  as  Alternative  B,  and  impacts  to 
soil  would  be  the  same  as  described  under  that  alternative. 

Special  Designations 

Special  designations  under  Alternative  E  would  be  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  within  greater  sage-grouse  Key  Habitat  Areas  that 
would  be  designated  as  an  ACEC.  The  relative  size  and  additional  restrictions  on  surface-disturbing 
activities  and  resource  uses  in  special  designation  areas  under  Alternative  E  would  result  in  additional 
protection  for  soils  in  comparison  to  the  other  alternatives.  Specifically,  requirements  include  a  full 
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reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  and  other  habitat 
restoration  and  vegetation  management  requirements  associated  with  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  would  reduce  adverse  impacts  from  surface-disturbing  activities  in  greater  sage- 
grouse  Key  Habitat  Areas. 

Resources 

Fire  and  fuels  management  under  Alternative  E  would  result  in  the  least  amount  of  disturbance  from 
fuels  treatment  and  prescribed  fire  of  any  alternative,  and  the  fewest  short-term  adverse  impacts  to 
soils  from  fire  management  activities.  Approximately  18,000  acres  of  short-term  disturbance  from 
prescribed  fire  is  projected  under  Alternative  E  (Appendix  T).  An  average  erosion  rate  of  74,970  tons  per 
year  for  prescribed  fire  and  20,825  tons  per  year  for  mechanical  fuel  treatments  is  projected  for 
Alternative  E,  which  is  the  least  for  all  alternatives  (Appendix  V).  Post-fire  reclamation  requirements 
within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  result  in  additional  beneficial  impacts  on 
soil  retention  through  management  practices  that  ensure  long-term  persistence  of  seeded  and  pre¬ 
treatment  native  plants. 

Proactive  Manaaement 

Soil  resources  management  under  Alternative  E  would  generally  be  the  same  as  Alternative  B,  and 
beneficial  impacts  to  soils  would  be  the  same  as  Alternative  B.  However,  areas  in  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  would  be  subject  to  additional  protective  management  under 
Alternative  E;  these  additional  protections  would  result  in  the  greatest  overall  beneficial  impacts  to  soil 
resources  of  any  alternative. 

Alternative  F 

Surface  Disturbance 

Impacts  to  soil  resources  from  surface  disturbance  under  Alternative  F  are  projected  to  be  greater  than 
under  alternatives  A,  B,  and  E,  but  less  than  under  alternatives  C  and  D.  Short-term  disturbance  from  all 
BLM  actions  would  affect  137,065  acres  (see  Table  4-1  and  Appendix  T)  under  Alternative  F,  resulting  in 
an  erosion  rate  of  570,877  tons  per  year.  Following  reclamation,  the  long-term  erosion  rate  would  be 
28,297  tons  per  year,  which  is  greater  than  alternatives  A,  B,  and  E  (Appendix  V).  Management  practices 
restricting  surface  disturbances  for  the  protection  of  other  resources  (such  as  soil,  water,  biological 
resources,  and  special  designations)  would  be  the  same  as  Alternative  D,  except  within  areas  of  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres).  In  this  ACEC,  the  BLM  manages  the 
density  of  disturbance  to  not  exceed  an  average  of  one  disruptive  activity  location  per  640  acres  and 
cover  less  than  3  percent  of  the  total  greater  sage-grouse  PHMAs,  compared  to  a  larger  allowable 
disturbance  of  5  percent  under  Alternative  D.  This  restrictive  management  over  the  large  area  of  the 
ACEC  would  generally  benefit  soil  resources  by  limiting  the  size  and  extent  of  disturbances. 

Resource  Uses 

The  projected  surface  disturbance  from  minerals  development  would  be  25,223  acres  under 
Alternative  F  and  would  be  greater  than  alternatives  B  and  E,  less  than  alternatives  A  and  C,  and 
generally  the  same  as  Alternative  D  (Appendix  T).  A  predicted  average  erosion  rate  of  105,054  tons  per 
year  would  result  from  these  surface  disturbances  under  Alternative  F  in  the  short  term  (Appendix  V). 
Following  reclamation  and  stabilization,  the  erosion  rate  is  expected  to  decrease  to  20,395  tons  per 
year.  Resource  exploration,  development,  and  extraction  management  under  Alternative  F  would  be 
the  same  as  Alternative  D,  and  impacts  to  soils  would  generally  be  the  same  as  Alternative  D.  However, 
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in  greater  sage-grouse  PHMAs,  additional  restrictions  on  leasable  minerals  under  Alternative  F  would 
decrease  surface  disturbance  impacts  compared  to  Alternative  D. 

The  management  of  lands  and  realty  and  ROWs  under  Alternative  F  would  generally  be  the  same  as 
Alternative  D,  and  impacts  to  soils  would  be  the  same  as  Alternative  D. 

Impacts  from  CTTM  and  recreation  management  under  Alternative  F  would  provide  greater  protections 
for  soil  resources  than  under  alternatives  A,  C,  and  D,  but  fewer  protections  than  under  alternatives  B 
and  E.  CTTM  management  practices  for  Alternative  F  would  be  the  same  as  Alternative  D,  except  within 
the  Greater  Sage-Grouse  PFIMAs  ACEC  where  motorized  vehicle  use  would  be  limited  to  designated 
roads.  Under  Alternative  F,  disturbances  associated  with  the  creation  of  new  roads  and  trails  is 
projected  to  involve  1,343  acres  and  would  be  less  than  alternatives  A,  C,  and  D,  but  higher  than  under 
alternatives  B  and  E  (Appendix  T).  New  road  and  trail  construction  under  Alternative  F  would  result  in 
erosion  rates  of  3,564  tons  per  year  in  the  short  term  and  1,783  tons  per  year  in  the  long  term 
(Appendix  V). 

Livestock  grazing  management  under  Alternative  F  would  generally  be  the  same  as  Alternative  D,  and 
impacts  to  soils  would  be  the  same  as  Alternative  D.  Flowever,  for  areas  within  the  Greater  Sage-Grouse 
PFIMAs  ACEC,  livestock  grazing  restrictions  and  vegetation  management  requirements  under 
Alternative  F  would  result  in  additional  beneficial  impacts  to  soil  resources  through  increased  vegetation 
cover  and  infiltration  compared  to  Alternative  D. 

Special  Designations 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  F  would  result  in  greater  protections  for  soil  resources  in 
comparison  to  alternatives  A,  C,  and  D,  but  fewer  than  under  alternatives  B  and  E.  Special  designations 
under  Alternative  F  would  be  the  same  as  Alternative  D,  with  the  exception  of  an  additional  1,116,698 
acres  of  BLM-administered  land  within  the  Greater  Sage-Grouse  PFIMAs  ACEC.  When  compared  to 
alternatives  A  and  D,  Alternative  F  would  add  additional  management  actions  within  the  Greater  Sage- 
Grouse  PFIMAs  ACEC  that  would  provide  benefits  to  soil  by  limiting  surface-disturbing  activities  and 
other  actions  that  could  degrade  soil  health.  The  beneficial  impacts  would  be  similar  to  Alternative  A, 
except  that  more  acreage  would  be  managed  to  avoid  and  minimize  surface-disturbing  activities, 
thereby  limiting  short-  and  long-term  adverse  impacts. 

Resources 

Under  Alternative  F,  prescribed  fire  and  mechanical  fuels  treatments  are  projected  to  disturb  less 
acreage  than  Alternative  A  and  would  subsequently  result  in  decreased  erosion  rates.  Approximately 
40,000  acres  of  short-term  disturbance  from  prescribed  fire  is  projected  under  Alternative  F  (Appendix 
T).  An  average  erosion  rate  of  166,600  tons  per  year  for  prescribed  fire  and  124,950  tons  per  year  for 
mechanical  fuel  treatments  is  projected  for  Alternative  F,  the  same  as  alternatives  A  and  D,  and  greater 
than  alternatives  B  and  E  (Appendix  V).  Disturbance  from  fuels  treatments  and  prescribed  fire  under 
Alternative  F  would  be  the  same  as  Alternative  D,  with  the  exception  of  additional  fire  management 
restrictions  within  the  Greater  Sage-Grouse  PFIMAs  ACEC  that  would  be  designed  to  maintain  or 
improve  sagebrush  habitat.  The  additional  ACEC  restrictions  would  decrease  the  potential  adverse 
impacts  to  soil  resources  from  fire  management  activities  compared  to  alternatives  A  and  D. 

Proactive  Management 

Soil  resources  management  that  would  benefit  soil  resources  under  Alternative  F  are  the  same  as 
Alternative  D  for  areas  outside  of  the  Greater  Sage-Grouse  PFIMAs  ACEC;  management  of  areas  inside 
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that  ACEC  would  provide  greater  protection  and  improve  reclamation  efforts  more  than  alternatives  A, 

C,  and  D,  but  less  than  alternatives  B  and  E. 

4.1.4  Water 

This  section  summarizes  beneficial  and  adverse  impacts  to  surface  water  quality  and  quantity,  and 
groundwater  quality  and  quantity.  In  addition,  the  section  describes  the  differences  between  direct  and 
indirect  impacts  and  short-  and  long-term  impacts. 

Surface  Water  Quality 

Adverse  impacts  to  water  quality  are  those  that  result  in  a  violation  of  state  water  quality  standards  or 
degrade  a  designated  use.  Management  actions  that  permit  surface-disturbing  activities  that  contribute 
to  offsite  erosion  and  sediment  delivery  are  considered  adverse  impacts.  Beneficial  impacts  to  surface 
water  quality  result  from  management  actions  that  improve  water  quality  or  minimize,  reduce,  or 
prevent  offsite  erosion  or  the  discharge  of  supplemental  water  that  is  of  lower  quality  than  the  ambient 
water  quality  of  the  receiving  water.  For  example,  management  actions  that  stabilize  watershed 
projects  no  longer  meeting  resource  objectives  or  that  seed  degraded  portions  of  watersheds  would 
result  in  beneficial  impacts  to  surface  water  quality. 

Direct  impacts  to  surface  water  quality  are  those  that  degrade  the  ambient  water  quality  of  surface 
waters  in  the  Planning  Area.  For  example,  management  actions  that  modify  drainages,  such  as  altering 
the  number  of  linear  water  crossings  or  the  distribution  and  condition  of  wetlands  and  riparian  areas, 
would  result  in  direct  impacts  to  surface  water  quality.  Indirect  impacts  are  those  that  disturb  soil  in  a 
watershed,  especially  highly  erodible  soil,  as  this  leads  to  increased  sedimentation. 

Long-term  impacts  to  surface  water  quality  are  those  that  result  from  bare  soil  or  established  point 
discharges  that  increase  sediment  loads  or  degrade  water  quality.  Short-term  impacts  include 
exceedances  of  state  water-quality  standards  mitigated  within  required  timeframes,  or  surface 
disturbances  temporarily  affecting  water  quality  that  are  reclaimed  immediately  after  a  temporary  use. 

Surface  Water  Quantity 

Impacts  to  surface  water  quantity  result  from  management  actions  that  reduce  or  supplement 
streamflows  and  may  be  either  beneficial  or  adverse,  depending  on  the  quantity  and  the  location  of  the 
withdrawal(s)  and/or  discharge(s). 

Direct  impacts  to  surface  water  quantity  result  from  management  actions  (e.g.,  vegetative  and  physical 
treatments,  impoundments,  retention  and  detention  structures,  etc.)  that  increase  or  decrease  runoff, 
as  well  as  from  changes  in  the  quantity  of  produced  water  discharged  into  the  system.  Direct  impacts 
also  result  from  adding  or  modifying  diversions  from  the  drainage  system. 

Indirect  impacts  to  surface  water  quantity  result  from  management  that  modifies  the  capacity  of  stream 
channels  or  result  in  changes  to  the  amount  of  water  reaching  the  stream  system.  For  example,  changes 
in  the  locations  of  roads  that  direct  surface  water  runoff  into  drainages  may  increase  or  decrease  the 
timing  and  amount  of  surface  water  flowing  in  the  stream  system.  The  distribution  and  condition  of 
wetlands  and  riparian  areas  would  indirectly  result  in  changes  to  surface  water  quantity  because  they 
increase  infiltration  and  delay  peak  flows. 

Long-term  impacts  to  surface  water  quantity  are  those  that  alter  the  amount  of  impervious  surface  in  a 
drainage  or  change  established  discharges  that  alter  supplemental  streamflows  (more  than  5  years). 
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Short-term  impacts  include  uses  that  may  temporarily  affect  water  quantity,  such  as  temporary 
impoundments  or  detention  structures. 

Groundwater  Quality  and  Quantity 

Change  in  the  number  of  wells  drilled  in  a  given  area,  including  domestic  or  municipal  water  supply 
wells,  and  water  disposal  or  injection  wells,  result  in  direct  impacts  to  groundwater  quality  and  quantity. 
Other  factors  include  the  number  and  location  of  springs  developed,  whether  there  are  water 
conservation  efforts  in  an  area,  and  the  amount  of  water  infiltration  and  recharge.  Oil-  or  gas-well 
stimulation  methods  also  can  directly  affect  groundwater,  although  proper  construction,  completion, 
and  plugging/abandonment  of  oil,  gas,  water,  and  monitor  wells  would  assist  in  protection  of  ground 
water  resources. 

Indirect  impacts  to  groundwater  quality  and  quantity  result  from  activities  that  modify  recharge  areas 
related  to  a  groundwater  system  or  systems.  For  example,  activities  that  decrease  vegetative  cover,  or 
increase  runoff,  can  reduce  infiltration  of  precipitation,  thereby  reducing  recharge  to  groundwater 
aquifers. 

Short-term  impacts  to  groundwater  are  those  resulting  from  any  temporary  or  short-term  use  of 
groundwater— for  example,  temporary  use  of  a  well  to  supply  water  for  drilling  an  exploratory  gas  well 
or  for  supplementing  the  water  supply  in  a  grazing  allotment.  Long-term  impacts  to  groundwater 
quality  and  quantity  can  result  from  permanent  oil  and  gas  fields  and  production  facilities  constructed  in 
recharge  areas,  or  from  landscape  alterations  that  modify  groundwater  recharge.  Such  impacts  can 
include  wells  that  deplete  an  aquifer  through  extraction  of  water,  paved  surfaces  and  compacted  soils 
that  decrease  water  infiltration,  or  wells  used  to  inject  water  of  similar  quality  (disposal  wells)  into  the 
aquifer. 

4.1.4. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Surface  disturbance  can  affect  surface  water  quality  by  increasing  sediment  transport,  which  can 
ultimately  be  transported  to  streams  or  other  surface  waters  and  by  reducing  infiltration,  which 
affects  surface  water  and  groundwater  quality,  quantity,  and  timing. 

•  Surface  disturbance  can  affect  surface  water  quality  by  concentrating  flow  and  increasing  flow 
energy  resulting  in  increased  erosion.  Most  activities  that  result  in  1  or  more  acres  of  surface 
disturbance  require  coverage  under  a  Wyoming  Pollutant  Discharge  Elimination  System 
(WYPDES)  storm  water  permit,  and  require  a  storm  water  pollution  prevention  plan  that 
identifies  specific  BMPS  to  prevent  or  reduce  erosion  and  pollution,  periodic  inspection  and 
monitoring,  and  cannot  result  in  a  violation  of  water  quality  standards  in  the  receiving  stream. 

•  Actions  that  provide  protection  for  the  soil  and  vegetation  resources  will  generally  mitigate 
impacts  on  the  water  resource  as  well. 

•  Soils  that  are  the  most  susceptible  to  erosion  are  the  most  likely  to  adversely  affect  surface 
water  quality  if  disturbed.  The  amount  of  sedimentation  is  determined  by  many  factors, 
including  the  amount  of  disturbed  surface,  the  type  of  soil,  the  amount  and  timing  of  water 
sufficient  to  create  overland  flow,  the  proximity  to  established  channels,  the  density  and  vigor  of 
the  vegetative  community,  the  buffering  capacity  of  land  over  which  the  water  would  flow,  and 
the  effectiveness  of  erosion-control  measures,  such  as  BMPs. 
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•  The  extent  of  two-tracks  and  unsurfaced  roads  (i.e.,  those  without  gravel  or  any  other  added 
surface  material)  is  an  indicator  of  the  quantity  of  erosion  and  sediment  delivery  that  may 
impact  surface  water  quality  within  each  watershed  (Furniss  et  al.  2000). 

•  Produced  water  generated  from  oil  and  gas  development  adds  to  surface  water  flows  and  can 
supplement  streamflows.  It  is  assumed  legal  water  rights  are  established  according  to  the 
requirements  of  the  state  engineer  if  livestock  producers  or  other  land  users  choose  to  utilize 
this  water. 

•  The  impacts  of  produced  water  from  coalbed  natural  gas  (CBNG)  wells  have  not  been  studied  to 
the  same  extent  as  those  of  produced  waters  from  conventional  oil  and  gas  wells,  and  may  vary 
considerably  based  on  the  specific  characteristics  of  the  produced  water  and  its  receiving 
environment  (Veil  et  al.  2004).  For  the  purposes  of  this  analysis,  water  produced  from  future 
CBNG  wells  in  the  Planning  Area  is  assumed  to  be  of  essentially  the  same  quality  and  quantity  as 
produced  water  from  conventional  or  deep  oil  and  gas  wells.  Specific  impacts  from  the  disposal 
and  treatment  of  produced  water  are  regulated  through  the  Wyoming  DEQ  WYPDES  permitting 
program. 

•  Produced  water  discharged  from  oil  and  gas  operations  generally  has  a  higher  temperature  than 
the  naturally  occurring  surface  water.  Flowever,  most  produced  water  discharges  first  enter  a 
naturally  ephemeral  drainage  that  would  otherwise  not  contain  surface  water.  By  the  time  the 
produced  water  does  reach  a  perennial  water,  the  temperature  has  cooled  dramatically  and 
there  is  little  if  any  impact  on  the  temperature  of  perennial  water.  Wyoming  DEQ  oversees  the 
water  from  the  point  of  discharge  to  assure  that  Wyoming  rules  and  regulations  are 
implemented  so  as  to  not  change  the  ambient  water  temperature  to  levels  that  result  in  harmful 
acute  or  chronic  effects  to  aquatic  life,  or  that  would  not  fully  support  existing  and  designated 
uses  (Wyoming  DEQ  2013d). 

•  Surface-disturbance  associated  with  mineral  development  is  one  of  many  human  activities  that 
in  addition  to  natural  events  have  the  potential  to  impact  shallow  groundwater  quality  and 
quantity.  Locations  in  the  Planning  Area  with  depths  to  groundwater  of  less  than  100  feet  are 
considered  the  most  likely  to  be  impacted  by  mineral  development  or  natural  events.  The 
shallower  the  depth  to  water,  the  more  sensitive  an  aquifer  is  to  contamination  (Wyoming 
Geographic  Information  Science  Center  1998). 

•  The  state  of  Wyoming  has  primacy  regarding  water.  This  includes  water  quality  standards  and 
water  rights.  The  BLM  may  use  water  as  an  indicator  or  management  tool,  but  it  does  not 
directly  manage  water. 

•  The  principal  sources  of  surface  disturbance  from  mineral  development  are  roads  and  well  pads 
for  oil  and  gas  and  the  disturbance  created  by  solid  mineral  mining. 

•  Livestock  usually  affect  soil  less  than  other  developments,  but  the  tendency  for  livestock  to 
concentrate  in  riparian  areas  and  in  the  proximity  of  open  water  while  simultaneously  affecting 
riparian  vegetation  may  increase  loading  of  fecal  bacteria  and  nitrate  (NQ3)  to  surface  waters, 
and  may  increase  erosion  and  sedimentation.  In  cooperation,  consultation,  and  coordination 
with  permittees/lessees,  cooperators,  and  other  stakeholders,  the  BLM  would  develop  and 
implement  appropriate  livestock  grazing  management  actions  to  enhance  rangeland  health, 
improve  forage  for  livestock,  and  meet  other  multiple  use  objectives  by  using  the  Wyoming 
Guidelines  for  Livestock  Grazing  Management,  other  appropriate  BMPs,  and  development  of 
appropriate  range  improvements. 

•  Flerbivory  use  is  typically  disproportionately  higher  in  riparian/wetland  communities  than  in 
upland  communities.  Improper  or  unmanaged  herbivory  can  adversely  impact  these  areas 
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throughout  the  year,  but  surface  impacts  (due  to  hoof  action)  are  generally  greater  in  the  spring 
and  early  summer,  when  soils  are  wet  and,  therefore,  more  vulnerable  to  compaction  and 
stream  banks  are  more  vulnerable  to  sloughing.  Because  herbivores  tend  to  congregate  in  these 
communities  during  the  hot  season  (mid  to  late  summer),  the  utilization  levels  in 
riparian/wetland  areas  can  be  high. 

•  Substantial  disturbance  to  soil,  including  compaction  of  soil  or  changes  in  vegetative  cover, 
would  increase  water  runoff  and  downstream  sediment  loads  and  would  lower  soil  productivity, 
thereby  degrading  water  quality,  channel  structure,  and  overall  watershed  health.  Several 
factors  influence  the  degree  of  impacts  attributed  to  any  one  disturbance  or  series  of 
disturbances,  including  location  within  the  watershed,  time  and  degree  of  disturbance,  existing 
vegetation,  and  precipitation. 

•  Changes  in  channel  geomorphology  due  to  activities  may  be  detrimental  to  current  designated 
uses.  Sediment  in  channels  is  necessary  for  maintaining  channel  geomorphology  and  building 
riparian  systems.  Most  channel  systems  achieve  a  channel  form  in  equilibrium  to  the  water  and 
sediment  being  naturally  supplied  to  it  and  generally  respond  to  changes  in  sediment  loads  or 
streamflows  by  changing  the  channel  form. 

•  Changes  in  flow  frequency,  volume,  duration  and/or  energy,  sediment  loading,  and  bank 
degradation  may  degrade  aquatic  habitat  and  may  affect  other  designated  uses  (e.g.,  stock¬ 
watering,  irrigation,  and  drinking  water  supplies).  Changes  in  water  quality  for  surface  waters, 
such  as  increases  in  pollutants,  may  also  degrade  aquatic  habitat  or  affect  other  designated 
uses. 

•  The  BLM  policy  prohibiting  the  mixing  of  chemicals  within  500  feet  of  open  water  (BLM 
Handbook  H-9011)  would  reduce  the  likelihood  of  chemical  spills  from  federal  actions 
contaminating  surface  waters. 

•  Because  the  state  of  Wyoming  must  comply  with  federal  laws,  compliance  with  state  laws 
includes  compliance  with  federal  rules  and  regulations,  including  the  Clean  Water  Act,  Safe 
Drinking  Water  Act,  and  others.  Therefore,  it  is  assumed  that  any  discharged  water  would  meet 
water  quality  limits  at  the  point  of  discharge. 

•  As  populations  expand  in  the  area,  disturbances  that  affect  water  in  the  Planning  Area  will  most 
likely  continue  to  expand. 

•  This  analysis  uses  the  WEPP  model  to  calculate  the  runoff  amounts  and  erosion  rates  used 
throughout  this  section.  WEPP  simulates  the  conditions  that  affect  runoff  and  erosion,  such  as 
the  amount  of  vegetation  canopy  and  soil  water  content,  to  estimate  runoff  averages  and 
erosion  rates.  For  a  more  detailed  description  of  the  WEPP  model  and  a  list  of  the  assumptions 
and  parameters  used  in  the  analysis,  see  Section  4.1.3  Soil  and  Appendix  V.  All  erosion  rates  and 
runoff  amounts  calculated  using  the  WEPP  model  for  this  section  were  calculated  using  the 
same  assumptions  and  input  parameters  that  were  used  for  Section  4.1.3  Soil  and  as  described 
in  Appendix  V. 

4.1.4. 2  Summary  of  Impacts  by  Alternative 

Adverse  impacts  to  surface  and  groundwater  quality  and  quantity  include  increased  erosion  and 
sediment  loading  in  streams  and  may  result  from  a  variety  of  resource  programs  including  soils 
management,  minerals  development,  management  offish  and  wildlife,  motorized  vehicle  use,  and 
improper  livestock  grazing  management.  Reclamation  and  other  management  activities  that  increase 
vegetative  cover  result  in  beneficial  impacts  to  water  resources.  Alternatives  that  result  in  more  long- 
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term  surface  disturbances  and  stipulate  fewer  restrictions  on  resource  uses  that  might  affect  water 
resources  are  anticipated  to  result  in  the  greatest  overall  impact  to  water  resources.  Alternative  C 
would  result  in  the  greatest  adverse  impacts  to  water  resources  due  to  the  greatest  projected  surface 
disturbance  and  the  fewest  resource  use  restrictions.  Although  it  would  allow  more  long-term 
disturbance  than  Alternative  A,  Alternative  D  may  result  in  fewer  long-term  adverse  impacts  to  water 
resources  due  to  increased  reclamation  standards  and  requirements  for  mitigation  under  this 
alternative.  Alternative  E  would  result  in  the  fewest  adverse  impacts  to  water  resources  due  to  the 
comparatively  smaller  amount  of  projected  surface  disturbance  and  greater  number  of  resource  use 
restrictions  under  this  alternative.  Impacts  to  groundwater  quality  may  result  from  produced  water 
discharge  where  oil  and  gas  wells  are  in  areas  with  shallow  groundwater.  Alternative  C  is  projected  to 
result  in  the  greatest  number  of  new  federal  oil  and  gas  wells,  followed  by  alternatives  A,  D,  F,  B,  and  E 
(Appendix  T). 

4.1.4. 3  Detailed  Analysis  of  Alternatives 

The  following  analysis  focuses  on  potential  short-term  and  long-term  impacts  to  surface  water  and 
groundwater  quality  and  quantity  as  a  result  of  allowable  uses  and  management  actions  proposed  under 
each  alternative.  The  proposed  management  of  the  following  resource  programs  has  the  highest 
potential  to  beneficially  or  adversely  affect  water  resources:  locatable  minerals,  oil  and  gas  (including, 
but  not  limited  to  the  handling  of  produced  water),  soils  (including  restoration  of  healthy  plant 
communities),  fish  and  wildlife,  CTTM,  livestock  grazing,  and  ACECs  and  other  special  designations. 

Other  resource  programs  that  have  the  potential  to  affect  water  resources  include  recreation 
(particularly  the  recreational  use  of  OHVs),  ROW  improvements,  watershed  enhancement,  invasive 
species,  and  forests,  woodlands,  and  forest  products  (though  these  activities  are  usually  small  scale  and 
do  not  totally  denude  the  surface  or  alter  root  masses).  Emphasis  on  the  Wyoming  Standards  for 
Healthy  Rangelands  (Appendix  N)  would  moderate  impacts  to  water  resources. 

The  principal  factors  used  to  differentiate  between  alternatives  are  the  acres  of  projected  surface 
disturbance  for  each  alternative  and  the  limitations  of  allowable  uses  and  management  actions. 
Alternatives  with  higher  projected  disturbance  areas  may  lead  to  greater  potential  impacts  to  surface 
and  groundwater  (as  described  below  under  Impacts  Common  to  All  Alternatives).  Similarly,  greater  or 
fewer  allowable  uses  under  an  alternative  would  lead  to  a  similar  change  in  the  potential  for  impacts  to 
surface  and  groundwater.  Due  to  the  programmatic  nature  of  the  RMP  alternatives,  the  timing  and 
specific  location  of  project  actions  that  may  affect  resources  are  not  defined.  Alternative  A  is  the 
primary  point  of  comparison  for  all  other  alternatives. 

Impacts  Common  to  All  Alternatives 

Surface  Water  Quality  Impacts 

Actions  that  remove  vegetation  and  loosen  surface  soil  may  cause  surface  runoff,  resulting  in  soil 
erosion  and  sedimentation  in  the  surface  water  system.  Activities  that  compact  soils  can  result  in  even 
greater  runoff  and  erosion.  Eroded  soil  that  reaches  surface  water  channels  is  a  principal  source  of 
impaired  surface  water  quality.  The  amount  of  sediment  delivered  to  a  stream  depends  on  many 
factors  (e.g.,  slope  length  and  gradient,  vegetative  cover  and  type,  and  density  of  the  drainage  network), 
all  of  which  may  result  in  deposition  of  the  sediment  before  it  reaches  a  drainage  (also  called  buffering). 
For  example,  large  runoff  events  can  lead  to  gully  erosion,  which  can  deliver  large  amounts  of  sediment 
in  a  small  period. 
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Analysts  used  the  WEPP  analysis  model,  described  in  Section  4.1.3  Soil  of  this  chapter,  to  estimate 
average  runoff  as  a  result  of  surface  disturbances  in  the  Planning  Area.  Analysts  used  the  same 
assumptions  they  used  to  estimate  soil  erosion  (see  Section  4.1.3  Soil  and  Appendix  V)  to  calculate  the 
mean  annual  average  runoff.  The  WEPP  model  estimates  that  areas  affected  by  short-term  surface 
disturbance  would  experience  0.34  inches  of  runoff  per  year.  Once  these  areas  are  stabilized  and 
reclaimed,  the  average  runoff  would  drop  to  0.19  inches  per  year  in  the  long  term.  In  comparison,  the 
WEPP  model  estimates  that  with  no  disturbance  there  would  be  only  trace  amounts  of  annual  runoff. 
The  scale  of  impacts  from  runoff  is  anticipated  to  vary  by  alternative  based  on  the  amount  of  surface 
disturbance  anticipated  under  each  alternative.  Therefore,  if  there  is  more  acreage  of  surface 
disturbance,  there  is  more  impact  to  water  resources  in  the  Planning  Area. 

The  highest  potential  for  long-term  surface  disturbance  under  all  alternatives  would  result  from  the 
development  of  minerals,  fire  and  fuels  management,  forest  management,  ROW  development  (roads, 
pipelines,  and  powerlines),  motorized  vehicle  use,  and  recreational  site  development.  Soil  disturbance 
may  also  result  from  invasive  species  and  pest  management,  motorized  vehicle  use,  livestock  and 
wildlife  grazing,  and  the  reclamation  of  disturbed  areas.  Alternatives  with  greater  projected  surface 
disturbance  would  result  in  increased  sedimentation.  Livestock  and  wildlife  also  may  introduce  fecal 
coliform,  NO3,  and  sediment  to  surface  waters,  which  would  contribute  to  water  quality  impairment. 

Roads  intercept  surface  water  runoff  on  the  landscape  and  often  direct  flows  to  drainages  through 
ditches  and  culverts.  If  roads  are  unsurfaced,  runoff  flowing  down  a  road  often  picks  up  sediment  that  is 
then  deposited  in  the  surface  water  system  at  stream  crossings  or  at  culverts  and  water  bars. 
Alternatives  that  increase  the  density  of  roads  in  a  watershed,  especially  unsurfaced  roads,  may  increase 
sedimentation.  Roads  may  also  act  as  conduits  for  directing  contaminants  from  vehicles  and  resource 
management  activities  (e.g.,  pesticide  applications)  into  the  surface  water  system  (Furniss  et  al.  2000). 
The  aerial  application  of  fire  suppressant  chemicals  within  300  feet  of  perennial  waters  is  avoided  under 
all  alternatives,  which  would  reduce  the  potential  for  chemical  contamination  of  surface  waters. 

Short-term  and  long-term  surface  disturbance  (e.g.,  from  oil  and  gas  and  other  minerals  development, 
or  travel  and  transportation  management)  and  herbivory  within  the  Planning  Area  also  may  affect 
surface  water  quality.  Those  watersheds  with  the  greatest  proportion  of  highly  erodible  soils  have  the 
most  potential  for  contributing  sediment  to  the  surface  water  system  with  the  presence  of  surface- 
disturbing  activities.  Under  all  alternatives,  implementation,  inspection,  and  maintenance  of  BMPs  and 
the  development  and  implementation  of  Stormwater  Pollution  Prevention  Plans,  as  required  under  the 
WYPDES  Stormwater  Program  would  minimize  sedimentation  within  watersheds.  Water  management 
plans  for  surface  discharges  of  produced  water  would  include  reclamation  strategies,  mitigation,  and 
monitoring  to  track  changes  in  receiving  channels  and  to  minimize  adverse  impacts  to  watershed  health. 
The  BLM  monitors  rangeland  health  to  determine  livestock  grazing  management  actions  necessary  to 
control  erosion  and  other  water-quality  issues,  such  as  contamination  by  fecal  coliform  bacteria  that 
affect  surface  waters.  Proper  management  of  livestock  grazing  can  mitigate  sediment  delivery  from 
erosion.  WYPDES  permits  required  by  the  state  of  Wyoming  would  regulate  water  quality  changes 
associated  with  point  source  discharges  (Wyoming  DEQ  2004).  In  the  case  of  WYPDES  permits  on  public 
land,  the  BLM  consults  with  Wyoming  DEQ-Water  Quality  Division  (WQD)  during  the  permitting  process 
and  follows-up  if  issues  associated  with  permitted  discharges  are  discovered. 

Management  that  reduces  the  production  of  sediment  (e.g.,  through  the  enhancement  of  vegetative 
ground  cover,  proper  livestock  grazing  management,  or  watershed  improvement  projects  that  reduce 
sediment  transport  into  waterways)  would  have  a  beneficial  impact  on  efforts  to  reduce  sedimentation 
of  Bighorn  Lake.  A  2009  study  by  the  Bureau  of  Reclamation  (BOR)  and  U.S.  Army  Corps  of  Engineers 
states  that  implementing  BMPs  in  the  Bighorn  Basin  could  reduce  the  total  sediment  load  entering  this 


Bighorn  Basin  Proposed  RMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


4-51 


Water 


reservoir.  The  study  notes,  however,  that  such  an  approach  might  not  be  a  practical  way  to  achieve 
substantial  sediment  reductions  given  conditions  in  the  area,  noting  that  it  would  require  considerable 
time  to  achieve  results  noticeable  in  the  northern  portion  of  Bighorn  Lake  that  are  important  for 
recreational  access  (USAGE  and  BOR  2009). 

The  Wyoming  DEQ  WQD  permits  surface  discharges  of  produced  water  from  oil  and  gas  wells  through  a 
WYPDES  permit  that  requires  compliance  with  specific  water-quality  standards.  The  quality  of  produced 
water  discharged  on  the  surface  must  be  suitable  for  designated  uses,  such  as  agriculture  and  livestock, 
and  cannot  result  in  a  violation  of  water-quality  standards  in  the  receiving  stream.  Due  to  prolonged 
contact  with  the  formations  that  contain  oil  and  gas  and  contamination  from  chemical  additives  used  in 
well  drilling  and  production,  this  water  may  be  more  saline  and  contain  higher  concentrations  of  organic 
compounds  (e.g.,  oil  and  other  hydrocarbons)  and  various  inorganic  compounds  than  the  receiving 
surface  waters  (Veil  et  al.  2004).  Adverse  impacts  on  surface  water  quality  from  the  introduction  of 
these  components  of  produced  water  would  be  minimized,  but  not  eliminated,  under  all  alternatives  by 
following  standard  practices,  BMPs,  and  guidelines  for  surface-disturbing  activities.  The  properties  of 
produced  water  can  vary  depending  on  the  location  of  the  producing  well  and  the  oil  and  gas  formation, 
which  will  influence  the  application  of  BMPs  and  other  measures  intended  to  safeguard  water  quality. 

Surface  Water  Quantity  Impacts 

When  watersheds  lack  vegetation,  surface  infiltration  into  the  soil  decreases,  causing  more  runoff  to 
reach  stream  systems.  As  surface  disturbance  increases,  so  does  the  amount  of  bare  soil,  compacted 
soils,  and  possibly  less-pervious  areas  in  a  watershed.  As  a  result,  more  surface  water  runoff  reaches 
streams  in  a  shorter  period  of  time,  which  increases  the  potential  for  sedimentation  and  the  frequency 
of  flooding  or  erosive  velocities  from  high  flows  in  channels.  Conversely,  activities  such  as  reclamation 
would  improve  vegetative  cover  and  would  have  a  beneficial  impact.  Healthy  vegetative  cover  increases 
infiltration  of  surface  water  flows,  filters  out  sediment  before  it  reaches  drainages,  reduces  runoff,  and 
lowers  peak  flows  in  the  surface  water  system.  Prescribed  fire  would  reduce  vegetation  cover  and 
increase  sedimentation  in  the  short  term,  but  restoring  fire-adapted  ecosystems  would  increase 
vegetation  cover  and  decrease  the  potential  for  large  catastrophic  fires  in  the  long  term.  Concentrated 
grazing  by  livestock,  wild  horses  in  HMAs,  and  wildlife  may  contribute  to  soil  compaction  and  damage  to 
the  vegetative  cover  and  soil  crust,  thus  increasing  surface  water  runoff,  erosion,  and  sedimentation. 

Produced  water  from  oil  and  gas  wells  sometimes  is  discharged  to  surface  waters,  thereby  contributing 
to  surface  water  flows.  Beneficial  impacts  from  produced  water  discharges  include  increased  availability 
of  surface  water.  Under  conditions  where  produced  water  discharges  enable  the  establishment  of 
riparian  vegetation,  channel  erosion  and  resulting  impacts  on  water  quality  could  decrease.  Potential 
adverse  impacts  from  produced  water  discharges  include  erosion,  changes  in  stream  morphology  and 
increased  loading  of  sediment,  chlorine,  selenium,  and  arsenic.  This  would  be  the  case  under  all 
alternatives,  including  Alternative  B,  under  which  the  BLM  would  prohibit  new  surface  discharge  of 
produced  water  on  public  lands.  Surface  discharges  previously  authorized  by  the  state  of  Wyoming 
would  be  allowed  to  continue. 

Groundwater  Quality  and  Quantity  Impacts 

Potential  sources  of  groundwater  contamination  may  come  from  point  sources,  such  as  chemical  spills, 
chemical  storage  tanks  (aboveground  and  underground),  industrial  sites,  landfills,  household  septic 
tanks,  oil  and  gas  well  sites,  oil  and  gas  detention  and  retention  ponds,  well  stimulation  and  hydraulic 
fracturing,  and  mining  activities.  Other  possible  sources  of  groundwater  contamination  may  come  from 
nonpoint  sources,  such  as  roadways  and  agricultural  activities.  Groundwater  quality  is  most  susceptible 
to  pollution  where  the  aquifer  is  shallow  (within  100  feet  of  the  surface),  very  permeable,  or  connected 
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directly  to  a  surface  water  system,  such  as  river  gravels.  Shallow  aquifers  are  more  vulnerable  to 
contamination  from  activities  that  disturb  the  surface  or  subsurface  in  a  given  area.  Produced  water 
from  oil  and  gas  wells  and,  potentially,  CBNG  would  have  the  greatest  potential  to  affect  groundwater 
quality  and  quantity  where  the  wells  or  produced  water  discharge  points  are  in  areas  with  shallow  depth 
to  groundwater. 

Potential  impacts  on  groundwater  resources  from  fluid  mineral  extraction  activities  could  include  the 
five  following  scenarios: 

•  Contamination  of  aquifers  through  the  introduction  of  drilling  fluids  during  drilling. 

•  Extended  fracture  growth  allowing  hydraulic  fracturing  fluid  migration  into  source  water  zones 
or  drinking  water  supplies. 

•  Cross-contamination  of  aquifers  from  the  introduction  of  drilling  fluids  into  one  aquifer  that 
travels  upward  into  shallower  units  due  to  improperly  sealed  well  casings. 

•  Localized  depletion  of  unconfined  groundwater  availability. 

•  Progressive  contamination  of  deep  confined,  shallow  confined,  and  unconfined  aquifers  if  the 
deep  confined  aquifers  are  not  completely  cased  off  from  deeper  units. 

The  BLM  considers  the  application  of  BMPs  as  Required  Design  Features  during  site-specific  permitting 
and  compliance  with  federal  rules  and  regulations  to  be  adequate,  to  a  reasonable  level  of  certainty,  in 
preventing  groundwater  contamination  from  fluid  mineral  extraction  activities.  In  addition,  proper 
construction,  completion,  and  plugging/abandonment  of  oil,  gas,  water,  and  monitor  wells,  as  well  as 
the  implementation  of  a  groundwater  monitoring  program  for  oil  and  gas  wells,  in  accordance  with  the 
rules  of  the  Wyoming  Oil  and  Gas  Conservation  Commission  would  assist  in  protection  of  ground  water 
resources. 

Proactive  Management  Actions 

Management  actions  that  would  protect  or  enhance  water  resources,  regardless  of  the  alternative, 
include,  but  are  not  limited  to:  applying  BMPs  for  oil  and  gas  and  water  well  drilling  operations,  mining, 
and  other  activities  that  could  affect  groundwater  resources;  using  watershed  improvement  and 
conservation  practices,  and  Stormwater  Discharge  Plans  to  reduce  impacts;  restoring  healthy  plant 
communities  and  vegetative  cover  after  surface  disturbance  in  a  timely  fashion;  meeting  Wyoming  DEQ 
water  quality  standards;  and  participating  in  the  development  and  implementation  of  local  watershed 
management  plans  and/or  total  maximum  daily  loads  (TMDLs)  with  interested  stakeholders  and  the 
Wyoming  DEQ  WQD.  The  BLM  designates  the  Spanish  Point  Karst  ACEC  under  all  alternatives,  which 
would  protect  important  groundwater  recharge  areas  from  surface-disturbing  activities  and  other 
resource  uses  that  may  affect  water  quality. 

Alternative  A 

Surface  Disturbance 

The  BLM  projects  approximately  15,646  acres  of  long-term  surface  disturbance  from  BLM-authorized 
actions  and  approximately  136,253  acres  of  short-term  surface  disturbance  (Table  4-1).  Surface- 
disturbing  activities  would  result  in  adverse  impacts  to  water  quality  due  to  erosion,  runoff, 
sedimentation,  and  potential  changes  in  the  chemical  characteristics  of  water  resources.  Erosion  rates, 
calculated  using  the  WEPP  model  (Appendix  V),  are  estimated  to  be  567,492  tons  per  year  in  the  short 
term.  After  reclamation,  long-term  erosion  rates  would  average  25,065  tons  per  year.  The  BLM 
analyzes  all  surface-disturbing  activities  for  suitability  and  potential  impact,  which  may  reduce  adverse 
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impacts  from  surface  disturbances  by  allowing  the  BLM  to  impose  additional  mitigation  to  reduce 
erosion  on  some  projects. 

Resource  Uses 

Resource  uses  such  as  locatable  minerals  operations,  oil  and  gas  operations,  travel  and  transportation 
management,  and  livestock  grazing  may  result  in  both  direct  and  indirect  adverse  impacts  to  water 
resources.  Direct  adverse  impacts  resulting  from  such  activities  include  accidental  chemical  releases. 
Under  Alternative  A,  the  BLM  allows  the  aerial  application  of  pesticides  near  water  on  a  case-by-case 
basis  subject  to  label  requirements,  which  would  result  in  potential  but  limited  direct  adverse  impacts  to 
water  quality.  Indirect  adverse  impacts  may  result  from  surface  disturbance,  soil  erosion,  and  resultant 
sedimentation.  Alternative  A  would  result  in  new  roads  from  ROW  development  and  user  pioneered 
roads  in  areas  open  to  cross-country  motorized  travel  (Appendix  T).  The  amount  of  new  roads  would 
result  in  proportional  adverse  impacts  to  soils,  described  under  Impacts  Common  to  All  Alternatives. 

The  BLM  conducts  the  least  extensive  monitoring  of  grazing  allotments  under  this  alternative,  which 
may  result  in  less  documentation  of  impacts  to  water  quality,  compared  to  the  other  alternatives. 
Alternative  A  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water, 
which  would  reduce  the  potential  for  soil  compaction  and  vegetation  removal  adjacent  to  waterways 
from  concentrated  livestock  grazing. 

Under  Alternative  A,  the  BLM  authorizes  new  activities  resulting  in  the  surface  discharge  of  produced 
water  if  it  meets  State  of  Wyoming  water  quality  standards.  Such  discharges  could  increase  in-stream 
flow,  thereby  benefitting  surface  water  quantity. 

Special  Designations 

Special  designations,  such  as  ACECs,  would  restrict  surface-disturbing  activities  and  resource  uses  that 
may  adversely  impact  water  quality  and  quantity,  which  generally  would  result  in  beneficial  impacts  to 
water  resources.  Under  Alternative  A,  ACECs  and  WSAs  would  encompass  44  and  19  miles  of  streams, 
respectively.  Due  to  their  size  and  management,  special  designations  under  Alternative  A  would  result 
in  the  third-greatest  beneficial  impact  to  water  resources,  compared  to  the  other  alternatives. 

Resources 

Reclamation  requirements  to  manage  soil  resources  would  result  in  beneficial  impacts  to  water  quality 
in  the  short  term  by  reducing  erosion  and  associated  sedimentation,  and  water  quality  and  quantity  in 
the  long  term  by  reestablishing  vegetation  to  reduce  runoff.  Under  Alternative  A,  the  BLM  routinely 
seeds,  or  requires  permittees  and  operators  to  seed,  disturbed  areas  with  native  plant  species  or 
approved  seed  mixtures  and  reestablishes  vegetative  cover  over  disturbed  areas  within  5  years  of  initial 
seeding,  but  does  not  require  temporary  protective  surface  treatments  for  mechanically  disturbed 
areas.  The  BLM  considers  stabilization  of  heavily  eroded  or  washed-out  roads  as  well  as  trail 
stabilization  on  a  case-by-case  basis.  These  management  actions  would  result  in  beneficial  impacts  to 
soils  and  ultimately  water  quality  under  Alternative  A. 

Alternative  A  would  result  in  disturbance  from  fuels  treatments  and  prescribed  fire  that  would  result  in 
adverse  impacts  to  surface  water  quality  and  quantity,  but  the  small  area  of  these  treatments  and  the 
use  of  BMPs  would  minimize  these  impacts.  Alternative  A  would  also  result  in  long-term  beneficial 
impacts  from  restoring  fire-adapted  ecosystems  by  reducing  the  potential  for  catastrophic  fires  that  may 
cause  greater  adverse  impacts  to  water  resources. 

Forests,  woodlands,  and  forest  products  may  result  in  adverse  impacts  to  water  quantity  and  quality 
under  Alternative  A.  The  BLM  allows  clear  cuts  of  up  to  300  yards  in  any  direction  under  this  alternative. 
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Clear  cuts  would  increase  sedimentation  from  increased  erosion  and  runoff  in  clear-cut  areas  and  result 
in  adverse  impacts  to  water  resources.  Spur  roads  generally  are  closed  after  completion  of  timber 
management,  allowing  vegetation  to  return,  which  would  minimize  long-term  impacts  to  water 
resources  from  erosion  in  these  areas. 

To  protect  fish  habitat,  the  BLM  applies  an  NSO  restriction  and  prohibits  unnecessary  and  unmitigated 
surface-disturbing  activities  within  500  feet  of  surface  water  and  riparian  areas.  This  management 
would  reduce  adverse  impacts  to  water  quality  from  oil  and  gas  development  and  other  surface- 
disturbing  activities. 

Proactive  Management 

Proactive  management  actions  under  Alternative  A  that  would  result  in  beneficial  impacts  to  surface 
water  quality  and  quantity  include  implementing  watershed  improvement  practices  in  Wyoming's 
Bighorn  Basin  water  quality  plans,  encouraging  the  maintenance  of  natural  flow  regimes  in  streams 
supporting  fisheries,  and  fencing  streams  and  reservoirs  as  necessary.  This  alternative  also  benefits 
surface  water  quality  and  quantity  by  stabilizing  existing  failed  watershed  improvement  projects  to 
benefit  watershed  stability  and  by  assessing  erosion  and  soil  stability  during  rangeland  health 
evaluations. 

Alternative  B 

Surface  Disturbance 

Over  the  long  term,  it  is  projected  that  BLM  actions  under  Alternative  B  would  disturb  approximately 
10,893  acres,  4,839  fewer  acres  than  Alternative  A,  and  would  result  in  17,450  tons  per  year  of  soil 
erosion.  Projected  short-term  surface  disturbance  would  affect  approximately  73,940  acres  (Table  4-1), 
resulting  in  an  average  of  307,960  tons  of  erosion  per  year.  Alternative  B  requires  additional  analysis  of 
soils  for  erosion  potential,  and  therefore  more  information  to  prevent  erosion  than  Alternative  A,  by 
requiring  mapping  of  the  soils  in  areas  to  be  disturbed  and  elsewhere  on  BLM-administered  lands  to  a 
series  level,  collecting  soil  samples,  and  evaluating  current  erosion  conditions.  Unlike  Alternative  A, 
Alternative  B  requires  reclamation  plans  prior  to  surface-disturbing  activities,  increasing  the  chances  for 
successful  reclamation  and  reducing  the  chances  for  watershed  decline.  Surface-disturbing  activities 
under  Alternative  B  would  also  reduce  the  potential  for  erosion  and  sedimentation  in  surface 
waterbodies  compared  to  Alternative  A,  resulting  in  less  impervious  surface  to  diminish  groundwater 
recharge. 

Resource  Uses 

Conservation  measures  under  this  alternative  would  improve  water  quality  and  quantity  compared  to 
Alternative  A  by  reducing  erosion  and  sedimentation,  and  increasing  infiltration.  Under  Alternative  B, 
the  BLM  prohibits  the  aerial  application  of  pesticides  within  Vi  mile  of  aquatic  habitats,  which  would 
result  in  less  potential  for  adverse  water  quality  impacts  compared  to  Alternative  A.  Alternative  B  would 
also  result  in  fewer  acres  of  new  roads  from  ROW  development  and  user  pioneered  roads  in  areas  open 
to  cross-country  motorized  travel  (Appendix  T),  with  proportional  adverse  impacts  to  water  quality 
described  under  Impacts  Common  to  All  Alternatives. 

The  BLM  conducts  extensive  monitoring  of  grazing  allotments  under  Alternative  B  that  do  not  meet  the 
Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N),  which  would  result  in  more  beneficial 
impacts  to  water  quality  than  Alternative  A  by  monitoring  erosion.  Alternative  B  prohibits  the 
placement  of  salt,  mineral,  or  forage  supplements  within  Vi  mile  of  water.  The  additional  grazing 
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constraints  under  Alternative  B  may  reduce  the  potential  for  fecal  coliform  and  N03  reaching  surface 
waters  when  compared  to  Alternative  A.  In  addition,  reduced  grazing  in  riparian  areas  under 
Alternative  B  would  reduce  erosion  and  sedimentation  in  surface  waters,  and  reduced  well  development 
would  reduce  groundwater  withdrawals  when  compared  to  Alternative  A. 

Alternative  B  places  more  restrictions  on  motorized  vehicle  use  in  the  Planning  Area  than  Alternative  A, 
which  would  result  in  less  potential  for  vegetation  removal  and  soil  compaction,  and  fewer  water 
crossings  and  associated  adverse  impacts  to  water  resources. 

Additionally,  new  surface  discharge  of  produced  water  on  public  lands  is  prohibited,  which  would  result 
in  less  potential  adverse  impacts  to  surface  water  quality  and  groundwater  quality  and  quantity,  and  less 
beneficial  impacts  to  surface  water  quantity  than  Alternative  A. 

Special  Designations 

Alternative  B  designates  an  additional  eight  ACECs,  the  Absaroka  Front  Management  Area  and  manages 
all  lands  with  wilderness  characteristics  specifically  to  preserve  their  wilderness  characteristics.  Under 
this  alternative,  ACECs,  WSAs,  the  Absaroka  Front  Management  Area,  and  lands  with  wilderness 
characteristics  would  encompass  78, 19, 15,  and  90  miles  of  streams,  respectively.  The  relative  size  and 
additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  these  areas  would  result  in 
additional  protection  for  surface  and  groundwater  compared  to  Alternative  A. 

Resources 

Alternative  B  would  result  in  less  adverse  impacts  to  water  resources  from  short-term  surface 
disturbance  than  Alternative  A  because  it  applies  the  most  stringent  requirements  to  minimize  erosion. 
The  BLM  reestablishes  native  plant  communities  in  disturbed  areas;  requires  temporary  protective 
surface  treatments  of  disturbed  areas,  such  as  mulch,  matting,  netting,  or  tackifiers;  requires  interim 
and  final  reclamation  of  disturbed  areas  at  the  earliest  feasible  time;  and  closes  or  relocates  heavily 
eroded  or  washed  out  roads  and  trails.  Specifically,  Alternative  B  requires  the  reestablishment  of  50 
percent  of  pre-disturbance  levels  of  desired  vegetative  cover  within  three  growing  seasons  following 
surface  disturbance  and  80  percent  within  5  years  of  initial  seeding  to  prevent  erosion. 

Alternative  B  would  create  less  disturbance  from  fuels  treatments  and  prescribed  fire  than  Alternative  A, 
which  would  therefore  result  in  less  short-term  adverse  impacts  to  surface  water  quality  and  quantity, 
but  also  less  long-term  beneficial  impacts  from  restoring  fire-adapted  ecosystems  to  reduce  the 
potential  for  catastrophic  fires. 

Forests,  woodlands,  and  forest  products  management  practices  under  Alternative  B  would  result  in  less 
adverse  impact  to  water  resources  than  Alternative  A.  The  BLM  prohibits  clear  cuts  and  closes  timber 
access  and  haul  roads  not  required  for  existing  uses,  which  would  result  in  less  potential  for  erosion  and 
sedimentation  than  Alternative  A. 

To  protect  fisheries  and  riparian/wetland  areas,  the  BLM  applies  an  NSO  restriction  on  wetland  areas 
greater  than  40  acres  and  prohibits  surface-disturbing  activities  within  %  mile  of  riparian/wetland  areas, 
any  Wyoming  Game  and  Fish  Department  (WGFD)-Blue  and  Red  Ribbon  rated  waters,  and  many  major 
rivers  in  the  Planning  Area.  The  BLM  allows  sediment  reduction  structures  on  a  case-by-case  basis. 

These  management  practices  under  Alternative  B  would  reduce  adverse  impacts  to  water  quality  from 
oil  and  gas  development  more  than  Alternative  A. 

Proactive  Management 

Under  Alternative  B,  the  BLM  manages  water  resources  with  an  emphasis  on  conservation.  Proactive 
management  actions  under  Alternative  B  that  would  result  in  beneficial  impacts  to  surface  water  quality 
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and  quantity  include  completing  a  greater  number  of  watershed  enhancement  projects;  maintaining 
natural  flow  regimes  in  priority  streams;  cooperating  with  adjacent  landowners  and  managers  to 
address  impaired  waterbodies  on  the  state  of  Wyoming  303d  list;  and  prohibiting  activities  that  could 
affect  water  resources  within  a  %  mile  area  around  public  water  supply  wells,  rivers,  streams,  and  other 
water  bodies  within  10  miles  upstream  of  public  water  supply  intakes.  Watershed  improvement 
projects  are  stabilized  to  prevent  release  of  stored  sediment  if  the  project  no  longer  meets  resource 
objectives.  Proactive  management  actions  under  Alternative  B  would  result  in  the  more  beneficial 
impacts  to  water  resources  than  Alternative  A. 

Alternative  C 

Surface  Disturbance 

Long-term  (41,485  acres)  and  short-term  (245,642  acres)  surface  disturbance  under  Alternative  C 
constitute  more  acreage  than  under  the  other  alternatives  (Table  4-1).  Similarly,  erosion  rates  under 
Alternative  C  are  the  highest  among  the  alternatives.  Erosion  rates  would  average  1,023,099  tons  per 
year  in  the  short  term  and  66,459  tons  per  year  in  the  long  term,  over  twice  as  high  as  the  long-term 
erosion  rate  under  Alternative  A.  Additional  analysis  of  soils  for  erosion  potential,  which  is  required 
under  Alternative  B,  is  performed  only  on  a  case-by-case  basis  under  Alternative  C,  reducing  the  relative 
potential  benefits  to  soils.  The  BLM  requires  reclamation  plans  only  on  a  case-by-case  basis,  which  may 
reduce  the  beneficial  impacts  of  this  action  compared  to  Alternative  B.  Overall,  Alternative  C  would 
have  the  greatest  potential  for  erosion  and  sedimentation  in  surface  waterbodies  and  result  in  the  most 
impervious  surface  to  diminish  groundwater  recharge. 

Resource  Uses 

Alternative  C  would  have  the  most  acreage  available  for  surface  disturbance  when  compared  to  the 
other  alternatives,  and,  therefore,  the  greatest  potential  for  adverse  impacts  to  water  resources  among 
the  alternatives.  Alternative  C  prohibits  the  aerial  application  of  pesticides  within  100  feet  of  aquatic 
habitats,  which  would  result  in  less  potential  water  quality  impact  from  the  associated  chemicals  than 
alternatives  A  and  D,  but  more  than  Alternative  B.  Alternative  C  would  result  in  the  most  acreage  of 
new  roads  from  ROW  development  and  user  pioneered  roads  in  areas  open  to  cross-country  motorized 
travel  (Appendix  T)  with  proportional  adverse  impacts  to  water  quality  described  under  Impacts 
Common  to  All  Alternatives. 

Potential  impacts  from  grazing  allotment  monitoring  would  be  similar  to  those  under  Alternative  A. 
Alternative  C  allows  the  placement  of  salt,  mineral,  or  forage  supplements  to  maximize  livestock  use. 
This  management  action  would  result  in  the  greatest  potential  impact  to  surface  water  from  soil 
compaction  and  vegetation  removal  in  riparian/wetland  areas  and  from  potential  fecal  coliform  and  NO3 
introduction,  compared  to  all  other  alternatives. 

Alternative  C  would  allow  the  most  motorized  vehicle  use  in  the  Planning  Area,  including  the  most 
acreage  open  to  cross-country  motorized  travel,  which  would  result  in  the  greatest  potential  vegetation 
removal,  soil  compaction,  and  water  crossings  and  the  associate  impacts  to  water  resources. 

Alternative  C  would  result  in  the  same  types  of  adverse  and  beneficial  impacts  from  produced  water 
disposals  as  described  under  Impacts  Common  to  All  Alternatives  and  Alternative  A.  However,  expanded 
oil-  and  gas-well  development  projected  under  this  alternative  would  result  in  the  greatest  intensity  of 
these  impacts,  because  groundwater  withdrawals  would  increase  compared  to  the  other  alternatives. 
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Special  Designations 

Except  for  travel  restrictions,  Alternative  C  proposes  no  specific  management  for  the  Absaroka  Front 
Management  Area,  and  also  designates  fewer  ACECs  than  alternatives  A,  B  or  D,  manages  all  WSR 
eligible  waterway  segments  as  unsuitable  for  inclusion  in  the  National  Wild  and  Scenic  Rivers  System 
(NWSRS),  and  does  not  manage  any  lands  with  wilderness  characteristics  to  protect  their  wilderness 
characteristics.  Under  Alternative  C,  ACECs  and  WSAs  encompass  9  and  19  miles  of  streams, 
respectively.  Generally,  Alternative  C  would  protect  fewer  areas  from  surface-disturbing  activities  than 
the  other  alternatives  and  therefore  would  be  the  least  beneficial  to  surface  and  groundwater. 

Resources 

To  prevent  erosion.  Alternative  C  requires  30  percent  of  pre-disturbance  vegetation  cover  within  three 
growing  seasons  of  initial  seeding.  However,  unlike  Alternative  B,  Alternative  C  does  not  institute  long¬ 
term  vegetation  cover  requirements.  Alternative  C  would  result  in  the  greatest  adverse  impact  to  water 
resources  from  short-term  surface  disturbance  due  to  the  greater  acreage  disturbed  under  this 
alternative  and  because  it  applies  the  second-least  stringent  requirements  to  minimize  erosion. 
Alternative  C  does  require  reclamation  plans  on  a  case-by-case  basis  and  stabilizes  heavily  eroded  or 
washed  out  trails,  which  are  a  major  source  of  runoff  and  sediment. 

Alternative  C  would  result  in  the  greatest  disturbance  from  fuels  treatments  and  prescribed  fire.  This 
disturbance  would  result  in  the  greatest  short-term  adverse  impacts  to  surface  water  quality  and 
quantity,  but  would  have  the  greatest  long-term  beneficial  impact  of  restoring  fire-adapted  ecosystems 
to  reduce  the  potential  for  catastrophic  fires. 

Forests,  woodlands,  and  forest  products  management  practices  under  Alternative  C  would  result  in 
similar  impacts  to  water  resources  as  under  Alternative  A.  The  BLM  allows  clear  cuts  of  up  to  100  acres 
(more  area  than  under  Alternative  A)  and  permits  timber  access  and  haul  roads  to  remain  open  to  meet 
other  resource  goals  and  objectives,  maintaining  impervious  surfaces  in  these  areas. 

Alternative  C  applies  similar  NSO  restrictions  as  Alternative  A,  but  allows  surface-disturbing  activities  in 
flood  plains  or  riparian/wetland  areas  on  a  case-by-case  basis.  These  management  practices  under 
Alternative  C  would  result  in  the  greatest  potential  adverse  impacts  to  water  quality  from  oil  and  gas 
development,  compared  to  the  other  alternatives. 

Proactive  Management 

Under  Alternative  C,  the  BLM  manages  resources  with  an  emphasis  on  resource  uses.  This  alternative 
manages  for  the  stabilization  of  watersheds  through  maintenance  of  existing  watershed  improvement 
projects.  Under  Alternative  C,  the  BLM  does  not  implement  or  develop  new  watershed  improvement 
practices  and  only  fences  springs  and  their  associated  wetlands.  Overall,  proactive  management  actions 
under  Alternative  C  would  result  in  the  fewest  beneficial  impacts  to  water  resources,  compared  to  the 
other  alternatives. 

Alternative  D 

Surface  Disturbance 

Under  Alternative  D,  short-  and  long-term  surface  disturbance  from  BLM-authorized  actions  would 
disturb  more  acreage  than  alternatives  A  and  B  but  less  than  Alternative  C.  Short-term  surface 
disturbance  of  approximately  140,175  acres  (Table  4-1)  would  result  in  an  erosion  rate  of  583,827  tons 
per  year.  After  reclamation,  long-term  surface  disturbance  (18,306  acres)  would  result  in  an  erosion 
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rate  of  29,326  tons  per  year.  Impacts  from  surface  disturbance  and  erosion  would  be  similar  to  those 
described  under  Alternative  A  although  to  a  slightly  higher  degree  due  to  more  acreage  of  surface 
disturbance  and  greater  erosion  potential.  However,  more  stringent  reclamation  standards  and  a 
requirement  for  reclamation  plans,  stipulations,  or  measures  would  provide  a  greater  beneficial  impact 
to  surface  water  than  both  alternatives  A  and  C  by  increasing  the  potential  for  successful  reclamation 
and  reducing  the  potential  for  long-term  erosion.  Soil  and  erosion  evaluations  are  conducted  in  a  similar 
manner  as  under  Alternative  A,  although  a  slightly  greater  benefit  may  occur  by  conducting  soil  surveys 
as  funds  become  available. 

Resource  Uses 

Alternative  D  allows  more  resource  use  that  would  result  in  greater  surface  disturbance  than 
alternatives  A  and  B,  creating  a  greater  potential  for  watershed  health  degradation  than  those  two 
alternatives.  However,  for  certain  resource  programs,  such  as  minerals  development.  Alternative  D  is 
projected  to  result  in  less  disturbance  than  alternatives  A  and  C.  The  BLM  allows  the  aerial  application 
of  pesticides  near  water  on  a  case-by-case  basis,  which  would  result  in  the  same  impacts  as  Alternative 
A.  Alternative  D  is  estimated  to  result  in  more  new  roads  from  ROW  development  and  user-pioneered 
roads  than  alternatives  A  and  B,  resulting  in  proportional  impacts. 

Potential  impacts  from  grazing  allotment  monitoring  would  be  similar  to  Alternative  A.  Alternative  D 
prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water,  reducing  the 
potential  for  adverse  impacts  from  concentrated  livestock  grazing  similarly  to  Alternative  A. 

Alternative  D  opens  more  area  to  cross-country  motorized  travel  than  alternatives  A  and  B,  creating 
mores  areas  that  could  be  adversely  affected  by  concentrated  motorized  vehicle  use  through  increased 
runoff  and  erosion. 

The  surface  discharge  of  produced  water  under  Alternative  D  would  be  authorized  for  new  activities 
where  compatible  with  other  resource  objectives  and  in  consultation  with  stakeholders.  The  impacts, 
both  adverse  and  beneficial,  from  produced  water  disposals  would  be  similar  to  those  described  under 
Impacts  Common  to  All  Alternatives  and  Alternative  A.  However,  because  the  number  of  new  federal 
wells  projected  under  Alternative  D  would  be  less  than  under  alternatives  A  and  C,  adverse  impacts  to 
water  may  be  reduced  overall.  In  addition.  Alternative  D  would  require  water-monitoring  plans  for  new 
activities  resulting  in  surface  discharges  of  water  to  track  changes  in  receiving  channels  and  to  minimize 
adverse  impacts  to  watershed  health.  If  adverse  impacts  to  receiving  channels  or  watershed  health 
occur,  the  development  and  implementation  of  water  management  plans,  which  include  reclamation 
strategies  and  mitigation  to  address  impacts,  would  be  required. 

Special  Designations 

Alternative  D  designates  more  acreage  as  ACECs  than  alternatives  A  and  C  and  designates  the  Absaroka 
Front  Management  Area,  which  would  limit  surface  disturbance  and  adverse  impacts  to  water  in  these 
areas.  However,  like  Alternative  C,  Alternative  D  manages  all  WSR  eligible  waterway  segments  as 
unsuitable  for  inclusion  in  the  NWSRS.  Under  this  alternative,  ACECs,  WSAs,  and  the  Absaroka  Front 
Management  Area  would  encompass  48,  19,  and  43  miles  of  streams,  respectively,  which  would  provide 
greater  beneficial  impacts  to  water  resources  than  alternatives  A  and  C  but  less  than  Alternative  B. 

Resources 

Alternative  D  would  help  to  reduce  erosion  and  subsequent  sediment  loading  in  streams  by 
reestablishing  native  or  desired  plant  communities  in  disturbed  areas;  requiring  temporary  protective 
surface  treatments  of  disturbed  areas  when  appropriate;  requiring  interim  and  final  reclamation  of 
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disturbed  areas  at  the  earliest  feasible  time;  and  closing  and  reclaiming  heavily  eroded  roads  and  trails  if 
other  stable  roads  and  trails  are  available.  While  Alternative  D  does  not  specify  timing  requirements  for 
achieving  vegetative  cover  after  surface  disturbance,  a  potential  adverse  impact,  it  also  does  not 
consider  successful  final  reclamation  of  vegetative  cover  to  be  achieved  until  conditions  are  equal  to  or 
better  than  pre-disturbance  site  conditions,  a  potential  beneficial  impact.  Overall,  measures  to  prevent 
erosion  under  Alternative  D  would  result  in  a  greater  beneficial  impact  to  surface  water  than  under 
alternatives  A  and  C,  but  less  than  under  Alternative  B. 

Disturbance  from  fuels  treatments  and  prescribed  fire  is  projected  to  be  the  same  as  Alternative  A  with 
similar  impacts. 

In  general,  impacts  from  forests,  woodlands,  and  forest  products  management  would  be  similar  to 
Alternative  A.  Spur  roads  would  be  assessed  for  closure  on  a  case-by-case  basis  while  clear  cuts  would 
be  limited  to  100  yards,  potentially  resulting  in  greater  adverse  impacts  to  surface  water  than  under 
Alternative  A  by  increasing  runoff  and  erosion. 

To  protect  riparian/wetland  areas,  the  BLM  applies  a  NSO  restriction  on  wetland  areas  greater  than  20 
acres  and  on  designated  100-year  flood  plains.  Alternative  D  also  prohibits  surface  disturbing  activities 
within  500  feet  and  avoids  surface-disturbing  activities  within  %  mile  of  perennial  surface  water  and 
riparian/wetland  areas  and  WGFD  rated  Blue  or  Red  Ribbon  fisheries,  which  would  provide  a  similar 
beneficial  impact  to  water  as  Alternative  A,  but  with  additional  protections  outside  of  the  500-foot 
buffer. 

Proactive  Management 

Proactive  management  actions  that  would  benefit  surface  water  quality  and  quantity  include  developing 
watershed  improvement  practices;  applying  BMPs  to  reduce  sediment  loading;  avoiding  activities  that 
could  affect  water  resources  within  a  %  mile  area  around  public  water  supply  wells,  rivers,  streams,  and 
other  water  bodies  within  10  miles  upstream  of  public  water  supply  intakes;  and  fencing  streams, 
wetlands,  reservoirs,  and  riparian  areas  as  necessary.  The  BLM  conducts  the  same  amount  of  watershed 
enhancement  projects  as  under  Alternative  A  while  also  stabilizing  existing  watershed  improvement 
projects  to  prevent  the  release  of  stored  sediment  and  protect  watershed  health.  Similar  to  Alternative 
A,  Alternative  D  would  encourage  the  maintenance  of  natural  flow  regimes  in  priority  streams 
supporting  fisheries. 

Alternative  D  would  avoid,  minimize  and/or  compensate  BLM-authorized  activities  and  infrastructure, 
such  as  unlined  impoundment  ponds/pits,  reserve  pits,  and  evaporation  ponds,  that  could  result  in  the 
contamination  of  sensitive  water  resources,  including  Source  Water  Protection  Areas  and  "High"  and 
"Moderately  High"  sensitivity  aquifer  systems  on  a  case-by-case  basis.  This  management  would  reduce 
the  potential  for  adverse  impacts  to  water  resources. 

Alternative  E 

Surface  Disturbance 

Alternative  E  would  result  in  10,676  acres  of  long-term  and  71,829  acres  of  short-term  surface 
disturbance  (see  Table  4-1  and  Appendix  T),  the  smallest  acreage  of  disturbance  of  any  alternative. 
Projected  short-term  surface  disturbance  would  result  in  an  initial  299,169  tons  of  soil  erosion,  followed 
by  an  estimated  rate  of  17,305  tons  per  year  for  the  long  term  (Appendix  V).  Management  practices 
relating  to  surface  disturbance  would  be  the  same  as  Alternative  B,  except  for  areas  within  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres).  In  this  ACEC,  the  BLM  manages  anthropogenic 
disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  so  that  they  do  not  exceed  one  disturbance 
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per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat,  compared  to  a  larger 
allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  When  compared  to  the  other 
alternatives,  the  potential  for  erosion  and  sedimentation  in  surface  waterbodies  would  be  the  least  for 
the  surface-disturbing  activities  of  Alternative  E,  resulting  in  less  impervious  surfaces  to  diminish 
groundwater  recharge.  Surface-disturbing  activities  under  Alternative  E  would  provide  the  best  chances 
for  successful  reclamation  while  also  reducing  the  chances  for  watershed  deterioration. 

Resource  Uses 

Compared  to  the  other  alternatives,  the  restrictions  on  surface  disturbance  and  conservation  measures 
of  Alternative  E  would  provide  the  most  improvement  to  water  quality  and  quantity  by  increasing 
infiltration  rates  and  reducing  existing  and  future  erosion  and  sedimentation  sources.  Management  for 
resource  uses  would  be  the  same  as  Alternative  B,  except  for  areas  within  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC.  Livestock  grazing  management  under  Alternative  E  would  be  the  same  as 
Alternative  B,  and  impacts  to  water  would  be  the  same  as  Alternative  B. 

Alternative  E  would  result  in  a  similar  number  of  new  roads  from  ROW  authorizations  and  new  roads  in 
locales  open  to  cross-country  motorized  travel  or  from  BLM  road  and  trail  creation  as  anticipated  under 
Alternative  B  (Appendix  T).  Also  similar  to  Alternative  B,  travel  during  the  wettest  months  of  the  year 
would  be  restricted  under  Alternative  E  through  a  seasonal  closure  of  routes  within  greater  sage-grouse 
Key  Habitat  Areas  from  March  15  through  June  30.  However,  unlike  Alternative  B,  Alternative  E  includes 
additional  restrictions  on  new  road  and  trail  development  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  (1,232,583  acres).  Management  in  this  ACEC  limits  the  allowable  surface  disturbance,  prohibits 
construction  within  4  miles  of  leks,  and  restricts  the  types  of  routes  that  can  be  constructed.  These 
restrictions  would  result  in  the  least  potential  vegetation  removal,  soil  compaction,  and  fewest  water 
crossings  and  associated  adverse  impacts  to  water  resources.  Outside  of  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC,  management  of  ROWs  and  CTTM  under  Alternative  E  would  be  the  same  as 
Alternative  B. 

Management  of  new  surface  discharges  of  produced  water  under  Alternative  E  would  be  the  same  as 
Alternative  B,  but  would  also  restrict  the  development  of  infrastructure,  such  as  reserve  pits  and 
evaporation  ponds  and  other  uses  that  could  result  in  the  contamination  of  sensitive  water  resources. 

As  a  result.  Alternative  E  would  limit  the  potential  for  adverse  impacts  from  produced  water  discharges 
and  other  activities  generally  associated  with  oil  and  gas  development  to  a  greater  extent  than 
Alternative  B. 

Special  Designations 

Special  designations  under  Alternative  E  would  be  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC.  Under  this  alternative,  ACECs,  WSAs,  the  Absaroka  Front  Management  Area,  and  lands  with 
wilderness  characteristics  would  encompass  193,  19,  15,  and  90  miles  of  streams,  respectively. 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  E  would  result  in  additional  protection  for  surface  and  groundwater 
in  comparison  to  the  other  alternatives.  Specifically,  requirements  to  include  a  full  reclamation  bond  to 
insure  restoration  of  disturbed  areas  to  their  original  condition  and  other  habitat  restoration  and 
vegetation  management  requirements  associated  with  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC 
would  reduce  adverse  impacts  from  surface-disturbing  activities  in  greater  sage-grouse  Key  Habitat 
Areas. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-61 


Water 


Resources 

The  erosion  control  requirements  and  habitat  restoration  and  vegetation  management  under 
Alternative  E  would  result  in  the  fewest  adverse  impacts  to  water  resources  through  restricting  surface 
disturbances.  Management  and  impacts  under  Alternative  E  would  be  the  same  as  Alternative  B  except 
in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  with  additional  management  regarding  re¬ 
establishment  of  sagebrush  cover  and  understory  vegetation. 

Fire  and  fuels  management  under  Alternative  E  would  be  the  same  as  Alternative  B,  except  in  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  includes  additional  restrictions  on  the  use  of 
prescribed  fire  and  post-fire  reclamation  requirements  compared  to  Alternative  B.  Alternative  E  would 
result  in  the  fewest  short-term  adverse  impacts  to  surface  water  quality  and  quantity  from  soil  erosion 
related  to  fuels  treatments  and  prescribed  fire.  However,  fuels  management  under  Alternative  E  could 
result  in  the  largest  adverse  impacts  to  water  quality  from  catastrophic  fires. 

Forests,  woodlands,  and  forest  products  management  practices  under  Alternative  E  would  be  the  same 
as  Alternative  B,  and  impacts  to  water  would  be  the  same  as  Alternative  B. 

Proactive  Management 

Proactive  management  to  protect  and  enhance  water  resources  under  Alternative  E  would  be  the  same 
as  Alternative  B;  however.  Alternative  E  would  restrict  or  prohibit  BLM-authorized  activities  and 
infrastructure  (such  as  unlined  impoundment  ponds/pits,  reserve  pits,  and  evaporation  ponds)  to 
protect  sensitive  water  resources  (Surface  and  Groundwater  Zones  1-3  and  sensitive  aquifer  systems), 
resulting  in  greater  beneficial  impacts  to  water  resources  than  alternatives  A  or  B  and  similar,  but  more 
beneficial  impacts  than  Alternative  D  due  to  the  more  prohibitive  nature  of  the  restrictions  under 
Alternative  E. 

Alternative  F 

Surface  Disturbance 

Alternative  F  would  result  in  137,064  acres  of  short-term  and  17,663  acres  of  long-term  surface 
disturbance  (see  Table  4-1  and  Appendix  T);  this  projected  disturbance  is  more  acreage  than  alternatives 
A,  B  and  E,  but  less  than  alternatives  C  and  D.  Short-term  surface  disturbance  under  Alternative  F  would 
result  in  an  initial  570,877  tons  of  soil  erosion,  followed  by  an  estimated  rate  of  28,297  tons  per  year  for 
the  long  term  (Appendix  V).  Management  practices  restricting  surface  disturbances  for  the  protection 
of  other  resources  (such  as  soil,  water,  biological  resources,  and  special  designations)  would  be  the 
same  as  Alternative  D,  except  within  areas  of  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC 
(1,116,698  acres).  In  this  ACEC,  the  BLM  manages  the  density  of  disturbance  to  not  exceed  an  average 
of  one  disruptive  activity  location  per  640  acres  and  cover  less  than  3  percent  of  the  total  greater  sage- 
grouse  PHMAs,  compared  to  a  larger  allowable  disturbance  of  5  percent  in  greater  sage-grouse  Key 
Habitat  Areas  (1,232,583  acres)  under  Alternative  D. 

Resource  Uses 

Alternative  F  would  allow  fewer  surface-disturbing  resource  uses  and  subsequent  adverse  impacts  to 
water  resources  than  alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E.  As  a  result  of 
additional  restrictions  in  the  Greater  Sage-Grouse  PHMAs  ACEC,  the  number  of  new  roads  from  ROW 
development  and  user-pioneered  roads  would  be  greater  under  Alternative  F  than  alternatives  A,  B,  and 
E,  but  less  than  alternatives  C  and  D.  In  the  Greater  Sage-Grouse  PHMAs  ACEC,  Alternative  F  would 
result  in  fewer  mineral  development-related  surface  disturbances  than  alternatives  A,  C,  and  D.  In  areas 
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outside  the  Greater  Sage-Grouse  PHMAs  ACEC,  management  for  mineral  resources,  CTTM,  and  ROWs 
would  be  similar  to  Alternative  D,  and  impacts  to  water  resources  would  generally  be  the  same  as 
described  for  that  alternative. 

Livestock  grazing  management  under  Alternative  F  is  similar  to  management  under  Alternative  D,  and 
impacts  to  water  would  be  similar  to  Alternative  D.  However,  management  for  the  Greater  Sage-Grouse 
PHMAs  ACEC  includes  additional  livestock  grazing  management  restrictions  to  promote  vegetative  cover 
compared  to  management  under  Alternative  D,  which  could  reduce  adverse  impacts  to  water  quality 
and  quantity  from  surface  runoff  compared  to  alternatives  A,  C,  and  D. 

The  areas  open  to  cross-country  motorized  travel  under  Alternative  F  would  be  the  same  as  Alternative 
D,  and  impacts  from  runoff  and  erosion  would  be  the  same  as  described  under  Alternative  D;  however. 
Alternative  F  also  limits  travel  in  the  Greater  Sage-Grouse  PHMAs  ACEC  to  designated  roads  and  trails, 
resulting  in  greater  beneficial  impacts  than  alternatives  A,  C,  and  D,  but  fewer  than  alternatives  B  and  E. 

Management  of  new  surface  discharges  of  produced  water  under  Alternative  F  would  be  the  same  as 
Alternative  D,  and  impacts  to  surface  water  quality  and  groundwater  quality  and  quantity  would  be  the 
same  as  Alternative  D.  However,  by  comparison,  the  number  of  new  federal  wells  projected  under 
Alternative  F  would  be  less  than  under  alternatives  A,  C,  and  D,  resulting  in  an  overall  reduction  of 
adverse  impacts  to  water  resources. 

Special  Designations 

Special  designations  under  Alternative  F  would  be  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Under 
this  alternative,  ACECs,  WSAs,  and  the  Absaroka  Front  Management  Area  would  encompass  188,  19,  and 
43  miles  of  streams,  respectively,  which  would  provide  greater  beneficial  impacts  to  water  resources 
than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E. 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  F  would  result  in  greater  protection  for  surface  and  groundwater 
than  alternatives  A,  C,  and  D,  but  fewer  than  under  alternatives  B  and  E.  Specifically,  requirements  to 
include  a  full  reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  and 
other  habitat  restoration  and  vegetation  management  requirements  associated  with  the  Greater  Sage- 
Grouse  PHMAs  ACEC  would  reduce  adverse  impacts  from  surface-disturbing  activities  in  greater  sage- 
grouse  PHMAs. 

Resources 

Measures  to  prevent  erosion  under  Alternative  F  would  result  in  a  greater  beneficial  impact  to  surface 
water  than  under  alternatives.  A,  C,  and  D,  but  less  than  under  alternatives  B  and  E.  Erosion  and 
subsequent  sediment  loading  in  streams  under  Alternative  F  would  be  the  same  as  Alternative  D,  except 
in  the  Greater  Sage-Grouse  PHMAs  ACEC,  which  includes  additional  management  to  enhance  healthy 
native  vegetation  and  to  manage  disturbed  areas  to  predisturbance  or  better  conditions. 

Fire  and  fuels  management  under  Alternative  F  would  be  the  same  as  Alternative  D,  except  in  the 
Greater  Sage-Grouse  PHMAs  ACEC,  which  includes  additional  restrictions  on  the  use  of  prescribed  fire 
and  post-fire  reclamation  requirements  compared  to  Alternative  D.  Alternative  F  would  result  in  fewer 
adverse  impacts  to  surface  water  quality  and  quantity  from  fuels  treatments  and  prescribed  fire  than 
under  alternatives  A  and  D.  However,  similar  to  Alternative  E,  Alternative  F  would  increase  adverse 
impacts  to  water  quality  from  potential  catastrophic  fires,  though  to  a  lesser  extent  than  under 
Alternative  E. 
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Forests,  woodlands,  and  forest  products  management  practices  under  Alternative  F  would  be  the  same 
as  Alternative  D,  and  impacts  to  water  would  be  the  same  as  Alternative  D. 

Proactive  Management 

Proactive  management  to  protect  and  enhance  water  resources  under  Alternative  F  would  be  the  same 
as  Alternative  D,  and  beneficial  impacts  to  water  from  these  actions  would  be  the  same  as  Alternative  D. 

4.1.5  Cave  and  Karst  Resources 

This  section  describes  impacts  to  cave  and  karst  resources  resulting  from  implementation  of  the 
alternatives.  Adverse  impacts  to  cave  and  karst  systems  result  from  management  actions  that  alter, 
degrade,  or  destroy  cave  or  karst  systems  and  their  features.  Conversely,  actions  that  result  in  data 
collection  and  preservation  or  establishment  of  cave  and  karst  resources  and  their  associated  geological, 
biological,  cultural,  paleontological,  hydrological,  and/or  educational  values  are  considered  beneficial 
impacts.  Beneficial  impacts  from  the  designations  of  the  Spanish  Point  Karst,  Sheep  Mountain  Anticline, 
and  Little  Mountain  ACECs  are  addressed  in  the  Special  Designations  section  of  this  chapter. 

Direct  impacts  to  cave  and  karst  resources  result  from  management  actions  that  physically  alter, 
damage,  or  destroy  cave  and  karst  systems,  including  their  associated  geologic  features  (speleothems) 
and  biologic  communities.  In  general,  recreational  uses  of  caves  have  the  greatest  potential  to  directly 
impact  cave  and  karst  resources. 

Indirect  impacts  to  cave  and  karst  systems  can  result  from  actions  that  increase  the  accessibility  of  cave 
and  karst  areas,  and  therefore  the  probability  of  adverse  impacts  due  to  incompatible  or  excessive 
recreational  use.  Indirect  impacts  can  also  result  from  activities  that  can  alter  water  quality  (e.g., 
agriculture,  pesticide  application,  pollution)  when  degraded  water  infiltrates  into  groundwater,  thereby 
possibly  altering  the  chemical  and  biological  environment  of  cave  and  karst  systems. 

4.1. 5.1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Cave  and  karst  resources  are  abundant  within  the  Bighorn  Basin.  Thirty-two  caves  are  known  to 
exist  within  the  Planning  Area,  19  of  which  are  considered  significant  for  their  biological, 
cultural,  geological/mineralogical/paleontological,  hydrological,  recreational,  and/or  educational 
or  scientific  values  according  to  the  Federal  Cave  Resources  Protection  Act  (FCRPA). 

•  The  cave  and  karst  system  along  the  west  slope  of  the  Big  Florn  Mountains,  including  the 
Medicine  Lodge,  Spanish  Point,  and  Little  Mountain  areas,  is  important  due  to  fragile  mineral 
deposits  or  specimens  (speleothems),  the  potential  for  diverse  cave  and  karst  aquatic  organisms 
and  biological  communities,  cultural  resources,  recreational  opportunities,  and  its  link  to 
regional  groundwater  aquifers. 

•  Sediments,  and  mineral  deposits,  including  speleothems,  in  caves  are  a  source  of  paleoclimate 
and  other  scientific  information,  providing  important  opportunities  for  education  and  scientific 
research.  Due  to  their  sensitive  and  nonrenewable  nature,  excessive  recreational  use,  or 
recreational  use  not  consistent  with  cave  and  karst  resource  values,  can  potentially,  irreparably 
impact  these  systems.  Adverse  impacts  to  cave  and  karst  resources  also  would  impact  the 
biological  communities  that  depend  on  them. 

•  The  potentially  hazardous,  often  unfamiliar  nature  of  caves  can  put  inexperienced  recreationists 
at  risk. 
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•  Recreational  use  of  caves  would  be  managed  under  a  cave  management  plan  to  promote  the 
importance  of  cave  resources,  to  protect  and  maintain  cave  resources  and  the  habitat  in  and 
around  them,  and  to  enhance  user  experiences  by  managing  use  compatibly  with  resource 
protection. 

4.1. 5. 2  Summary  of  Impacts  by  Alternative 

Adverse  impacts  to  cave  and  karst  areas  would  result  from  management  that  increases  incompatible  or 
excessive  recreational  use.  The  principle  beneficial  impacts  to  cave  and  karst  resources,  regardless  of 
the  alternative,  result  from  managing  the  recreational  use  of  caves  to  protect  and  maintain  cave 
resources,  while  enhancing  user  experiences  through  ensuring  compatible  use  levels  and  promoting  the 
importance  and  research  of  cave  resources.  Under  Alternative  A,  management  of  cave  and  karst 
resources  as  the  Worland  Cave  SRMA  would  preserve  the  recreational  setting  in  caves  and  provide 
protection  of  these  resources  by  promoting  appropriate  recreational  uses.  Alternatives  B  and  E  manage 
cave  and  karst  resources  as  a  separate  Caves  and  Karst  Extensive  Recreation  Management  Area  (ERMA), 
which  would  result  in  similar  impacts  to  those  under  Alternative  A,  but  to  a  lesser  degree.  Managing 
cave  and  karst  resources  consistent  with  resources  objectives  under  alternatives  C,  D,  and  F,  rather  than 
under  a  specific  cave  and  karst  ERMA,  would  result  in  the  fewest  beneficial  impacts.  Protection  for 
these  areas  through  the  designation  of  ACECs  would  be  greatest  under  alternatives  B  and  E,  followed  by 
alternatives  A,  F,  D,  and  C,  respectively.  Alternatives  B  and  E  would  be  the  most  beneficial  for  scientific 
research  and  data  collection  in  cave  and  karst  areas. 

4.1. 5. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Numerous  beneficial  direct  impacts  to  cave  and  karst  resources  may  result  from  proactive  management 
actions  under  all  alternatives.  Implementing  BMPs  to  protect  water  quality  within  cave  and  karst  areas 
exhibiting  unique  underground  drainage  characteristics  would  preserve  the  hydrological  and  biological 
characteristics  in  these  areas. 

Managing  cave  and  karst  resources  as  ROW  avoidance  areas  and  limiting  motorized  vehicle  use  to 
designated  roads  and  trails  in  areas  over  important  caves  or  cave  passages  would  result  in  beneficial 
impacts  by  reducing  potential  destruction  and  minimizing  surface  disturbance  and  the  potential  for 
excessive  or  incompatible  recreational  uses  in  these  areas.  Managing  the  recreational  use  of  caves 
under  a  specific  management  plan  would  result  in  beneficial  impacts  by  promoting  the  significance  and 
importance  of  cave  resources  through  education;  protecting  and  maintaining  cave  resources,  including 
wildlife  and  habitat  in  and  around  caves;  and  enhancing  user  experiences  by  managing  use  levels  to  be 
compatible  with  resource  carrying  capacity  and  protection. 

Designating  the  Spanish  Point  Karst  ACEC  under  all  of  the  alternatives  would  restrict  resource  uses  and 
activities  that  may  adversely  affect  cave  and  karst  resources  in  this  area. 

Indirect  beneficial  impacts  would  result  from  management  actions  under  all  alternatives  that  maintain 
or  improve  the  hydrological,  biological,  and  chemical  characteristics  of  water  in  cave  and  karst 
resources.  Under  all  alternatives,  these  management  actions  include  controlling  water  runoff  from 
disturbed  or  developed  sites;  implementing  local  watershed  management  plans  and/or  TMDLs  with 
interested  stakeholders  and  the  Wyoming  DEQ  WQD;  cooperating  with  stakeholders  to  plug  unneeded 
abandoned  water  wells  to  prevent  groundwater  contamination;  and  cooperating  with  the  EPA,  the  state 
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of  Wyoming,  and  local  governments  to  develop  source  water  wellhead  protection  plans  (groundwater 
aquifers  can  be  linked  to  cave  and  karst  systems,  as  in  the  Medicine  Lodge  area). 

Accomplishing  cave  resource  protection  and  providing  for  user  safety  with  controls  such  as  timing  of  use 
to  avoid  crowding  and  closing  caves  to  use  during  periods  of  high  water  runoff  would  result  in  beneficial 
impacts  to  caves.  These  actions  would  provide  for  the  protection  of-  or  reduce  the  potential 
degradation  of  cave  resources. 

Alternative  A 

Allowing  commercial  recreational  use  of  Spirit  Mountain  cave  on  a  case-by-case  basis  may  result  in 
short-term  adverse  impacts  to  this  cave  resource  by  increasing  human  activity  and  the  potential  for 
degradation  of  geologic  or  biological  features  in  the  cave. 

Allowing  scientific  research  of  cave  and  karst  areas  on  a  case-by-case  basis  may  result  in  beneficial 
impacts  by  increasing  the  understanding  of  cave  and  karst  areas  and  their  associated  geological, 
biological,  cultural,  paleontological,  hydrological,  and  educational  values.  An  increased  understanding  of 
cave  and  karst  characteristics  and  values  may  lead  to  improved  management  or  may  lead  to  the 
identification  of  specific  values  that  require  additional  management  to  protect  the  resource. 

Managing  cave  and  karst  resources  as  the  Worland  Cave  SRMA,  with  goals  of  providing  protection  for 
cave  resources  and  informing  the  public  on  proper  recreational  uses,  would  result  in  beneficial  impacts 
to  recreational  opportunities  and  settings  in  this  area.  However,  recreational  use  may  result  in  adverse 
impacts  to  cave  and  karst  resources  by  increasing  the  potential  for  damage  and  degradation. 

Designating  the  Sheep  Mountain  Anticline  and  Little  Mountain  ACECs  under  Alternative  A  would  result 
in  beneficial  impacts  to  cave  and  karst  resources  by  placing  additional  restrictions  on  activities  and 
resource  uses  (e.g.,  minerals  development  and  motorized  vehicle  use)  that  may  degrade  these 
resources. 

Alternative  B 

Allowing  commercial  recreational  use  of  Spirit  Mountain  cave  on  a  case-by-case  basis  would  result  in  the 
same  impacts  as  those  described  under  Alternative  A. 

Scientific  research  of  cave  and  karst  areas  would  result  in  similar  impacts  as  those  described  under 
Alternative  A,  though  to  a  greater  degree  due  to  management  to  actively  pursue  research  opportunities. 
Beneficial  impacts  to  cave  and  karst  resources  from  scientific  research  under  Alternative  B  would  be 
greater  than  Alternative  A. 

Managing  cave  and  karst  resources  under  a  specific  ERMA  would  result  in  long-term  impacts  to  these 
resources.  Management  as  an  ERMA  would  provide  custodial  oversight  of  recreational  activities  in 
these  areas  to  provide  for  resource  protection  and  to  resolve  use  and  user  conflicts,  which  would  result 
in  beneficial  impacts  to  cave  and  karst  resources. 

Designating  the  Sheep  Mountain  Anticline  and  Little  Mountain  ACECs  under  Alternative  B,  would  result 
in  similar  beneficial  impacts  to  cave  and  karst  resources  in  these  ACECs  as  described  under  Alternative  A, 
though  to  a  greater  degree  with  more  restrictions  placed  on  resource  uses  and  activities  that  may 
adversely  affect  cave  and  karst  resources.  The  Little  Mountain  ACEC  expansion  area  may  also  include 
more  known  and  yet-to-be  discovered  cave  and  karst  resources  in  the  ACEC  area. 
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Alternative  C 

Management  of  Spirit  Mountain  Cave  would  result  in  similar  impacts  as  those  described  under 
Alternative  A,  but  to  a  greater  degree.  Encouraging  commercial  caving  tours  may  increase  the  number 
of  visitors  and  the  potential  degradation  of  geologic  and  biological  features  in  caves  resulting  in  greater 
adverse  impacts  to  this  area  compared  to  alternatives  A,  B,  and  D. 

Allowing  scientific  research  in  caves  would  result  in  the  same  beneficial  impacts  as  those  described 
under  Alternative  A. 

Managing  cave  and  karst  resources  consistent  with  resource  objectives  would  not  provide  for  the 
beneficial  impacts  that  would  result  from  designation  of  cave  and  karst  areas  as  a  separate  recreation 
management  area. 

The  BLM  does  not  designate  the  Sheep  Mountain  Anticline  and  Little  Mountain  ACECs  under  Alternative 
C;  therefore,  no  beneficial  impacts  would  result  in  these  areas  by  restricting  activities  and  resource  uses 
that  may  degrade  cave  and  karst  resources. 

Alternative  D 

Alternative  D  allows  commercial  caving  tours  of  Spirit  Mountain  Cave,  which  may  increase  recreational 
use  of  the  cave  and  the  potential  for  adverse  impacts  more  than  alternatives  A  and  B.  However,  impacts 
would  be  less  than  under  Alternative  C,  as  Alternative  D  would  allow,  but  not  encourage,  commercial 
caving  tours. 

Allowing  scientific  research  in  caves  would  result  in  the  same  beneficial  impacts  as  those  described 
under  Alternative  A.  Alternative  D  would  protect  caves  from  White  Nose  Syndrome  by  requiring 
decontamination  protocol  under  BLM  IM  2010-181  or  the  National  White  Nose  Syndrome  protocol. 

As  under  Alternative  C,  management  of  cave  and  karst  resources  consistent  with  resource  objectives 
would  provide  less  of  a  beneficial  impact  to  cave  and  karst  resources  than  alternatives  A  and  B,  which 
manage  cave  and  karst  resources  as  a  separate  recreation  management  area. 

Alternative  D  places  additional  restrictions  on  activities  and  resource  uses  that  could  degrade  cave  and 
karst  resource  within  the  Sheep  Mountain  Anticline  and  Little  Mountain  ACECs,  resulting  in  similar 
beneficial  impacts  as  Alternative  A. 

Alternative  E 

Impacts  to  cave  and  karst  resources  under  Alternative  E  would  be  the  same  as  those  described  under 
Alternative  B;  therefore,  the  impacts  analysis  for  cave  and  karst  resources  under  Alternative  B  is 
representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Impacts  to  cave  and  karst  resources  under  Alternative  F  would  be  the  same  as  those  described  under 
Alternative  D;  therefore,  the  impacts  analysis  for  cave  and  karst  resources  under  Alternative  D  is 
representative  of  the  impacts  anticipated  under  Alternative  F. 
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4.2  Mineral  Resources 

4.2.1  Locatable  Minerals 

This  section  describes  potentiai  impacts  to  expioration  for  and  deveiopment  of  iocatabie  minerais  as  a 
resuit  of  impiementation  of  each  of  the  aiternatives.  impiementation  of  specific  management  actions 
within  a  given  aiternative  couid  resuit  in  some  pubiic  iands  being  opened,  segregated,  or  withdrawn 
from  iocatabie  minerai  entry  under  the  Mining  Law  of  1872,  as  amended  (herein,  the  mining  iaws).  Such 
actions  couid  affect  the  abiiity  of  potentiai  mining  ciaimants  and/or  expioration  and  mining  companies 
to  expiore  and  deveiop  iocatabie  minerais  on  some  pubiic  iands  in  the  Pianning  Area.  Management 
actions  that  restrict  access  inciude  short-term  actions,  such  as  2-year  iand  segregations,  or  iong-term 
actions,  such  as  seeking  and  obtaining  20-year  withdrawais  from  the  operation  of  the  mining  iaws, 
subject  to  vaiid  existing  rights,  in  these  instances,  oniy  vaiid,  existing  mining  ciaims  may  be  deveioped. 
Subject  to  such  vaiid  existing  rights,  expioration,  staking  of  new  mining  ciaims,  deveiopment,  or  mining 
on  segregated  or  withdrawn  federai  minerai  estate  is  prohibited.  The  BLM  may  appiy  Conditions  of 
Approvai  (COA)  in  conformance  with  Section  6  of  the  Standard  Oii  and  Gas  Lease  terms  and  conditions 
whiie  recognizing  vaiid  existing  rights.  On  withdrawn  iands,  mining  ciaimants  or  operators  must  submit 
a  pian  of  operations  if  they  propose  operations  that  wouid  exceed  casuai  use,  regardiess  of  the  acreage 
proposed  for  surface  disturbance.  The  BLM  must  first  determine  the  vaiidity  of  preexisting  mining 
ciaims  in  withdrawais  before  approving  these  pians  of  operation. 

Mining  ciaimants  or  operators  aiso  must  fiie  a  pian  of  operations  before  beginning  operations  that 
exceed  casuai  use  in  areas  in  the  NWSRS  and  areas  designated  for  potentiai  addition  to  the  system; 
designated  ACECs;  designated  wiiderness  areas;  areas  ciosed  to  motorized  vehicie  use;  any  iands  or 
waters  known  to  contain  federaiiy  proposed  or  iisted  threatened  or  endangered  species  or  their 
proposed  or  designated  important  habitat,  uniess  the  BLM  aiiows  for  other  action  under  a  iand  use  pian 
or  threatened  or  endangered  species  recovery  pian;  and  BLM-administered  Nationai  Monuments  and 
Nationai  Conservation  Areas.  Based  on  this  reguiatory  framework,  management  actions  that  resuit  in 
iands  being  piaced  or  removed  from  any  of  these  iand-status  categories  either  wiii  restrict  or  wiii 
remove  iimitations  on  access  in  cases  where  proposed  expioration  for  iocatabie  minerais  wouid 
otherwise  be  performed  under  a  notice,  without  the  need  for  prior  approvai  from  the  BLM  (43  CFR 
3809.11  and  43  CFR  3809.21). 

Adverse  impacts  to  iocatabie  minerais  expioration  or  deveiopment  inciude  management  actions  that 
segregate,  withdraw,  or  iimit  the  deveiopment  of  these  minerais.  Beneficiai  impacts  to  iocatabie 
minerais  deveiopment  resuit  from  management  actions  that  open  access  to  federai  iocatabie  minerais, 
inciuding  aiiowing  existing  withdrawais  or  segregations  to  expire  without  seeking  new  withdrawais. 
Direct  impacts  to  iocatabie  minerai  operations  resuit  from  management  actions  or  statutory  or 
reguiatory  iimitations  that  open  or  restrict  the  expioration  for  or  deveiopment  of  these  minerais. 
Exampies  of  direct  impacts  inciude  segregations  or  withdrawais  from  iocatabie  minerai  entry,  or 
compiiance  with  the  Endangered  Species  Act  (ESA)  to  prevent  adverse  impacts  to  threatened  or 
endangered  species  or  their  habitat  as  weii  as  compiiance  with  the  mining  iaws  for  the  proper  recording 
of  mining  ciaims  and  sites,  recording  of  titie  transfers  to  mining  ciaims  and  sites,  payment  of  annuai  fees 
and  fiiings  of  annuai  assessment  work  documents,  and  deferments  of  assessment  work.  No  indirect 
impacts  to  iocatabie  minerais  are  identified. 
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4.2. 1.1  Methods  and  Assumptions 

This  analysis  is  based  on  known  areas  of  locatable  mineral  development  in  the  Planning  Area,  and  on 
mineral  occurrence  potential  (referred  to  as  "potential"  in  this  analysis)  as  identified  in  the  Solid  Mineral 
Occurrence  and  Development  Potential  Report,  Bighorn  Basin  Resource  Management  Plan  Revision 
Project  (BLM  2009d).  "Potential"  refers  to  the  potential  for  or  the  presence  (occurrence)  of  a 
concentration  of  one  or  more  locatable  mineral  resources.  It  does  not  refer  to  or  imply  potential  for 
development  and/or  extraction  of  the  mineral  resource(s),  nor  does  it  imply  that  the  potential 
concentration  is  or  may  be  economic  (i.e.,  could  be  extracted  profitably).  The  BLM  has  identified  areas 
where  specific  locatable  mineral  types  are  known  to  exist  ("known"  mineral  occurrence),  and  areas  with 
moderate  to  high  potential  for  the  presence  of  a  specific  locatable  mineral  type  ("potential"  mineral 
occurrence).  See  the  Solid  Mineral  Occurrence  and  Development  Potential  Report,  Bighorn  Basin 
Resource  Management  Plan  Revision  Project  (BLM  2009d)  for  more  information  regarding  mineral 
occurrence  potential. 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Restrictions  on  resource  uses  apply  throughout  the  life  of  the  RMP,  but  can  be  changed  by 
amending  the  RMP. 

•  The  surface  management  regulations  at  43  CFR  3809  (outside  WSAs)  and  3802  (within  WSAs) 
apply  to  all  surface-disturbing  activities  for  locatable  minerals. 

•  Lands  not  formally  withdrawn  or  segregated  from  mineral  entry  will  be  available  for  locatable 
mineral  entry,  exploration,  and  development  as  per  the  regulations  at  43  CFR  3800  and  3810. 

•  The  BLM  must  approve  a  plan  of  operations  that  meets  all  applicable  statutory  and  regulatory 
requirements  and  will  not  cause  unnecessary  or  undue  degradation  as  per  43  CFR  3809  and 
3802.  Unnecessary  or  undue  degradation  is  defined  by  43  CFR  3809.5. 

•  Regardless  of  the  level  of  operations  to  be  conducted  (casual  use,  notice  level,  or  operations 
under  a  plan  of  operations),  a  locatable  mineral  operator  must  prevent  adverse  impacts  to 
threatened  or  endangered  species  and  their  habitat  that  may  be  affected  by  operations. 

•  Locatable  mineral  operators  may  not  knowingly  disturb,  alter,  injure,  or  destroy  any  scientifically 
important  paleontological  remains  or  any  historical  or  archeological  site,  structure,  building,  or 
object  on  federal  lands. 

•  Restrictions  applicable  to  locatable  minerals  are  generally  limited  to  the  prevention  of 
unnecessary  or  undue  degradation,  as  defined  in  43  CFR  3809.5;  additional  requirements 
beyond  the  unnecessary  or  undue  degradation  standard  may  not  apply  to  locatable  minerals, 
and  may  be  voluntary  and  achieved  by  negotiation  with  the  claim  holder. 

•  Notice  level  operations  do  not  require  approval  from  the  BLM  (i.e.,  there  is  no  "federal  action") 
but  are  bound  by  statutory  requirements,  including  the  ESA,  the  National  Flistoric  Preservation 
Act  (NFIPA),  and  the  requirement  under  the  Federal  Land  Policy  and  Management  Act  (FLPMA) 
to  prevent  unnecessary  or  undue  degradation  of  public  lands. 

•  The  potential  for  mineral  resources  is  a  prediction  of  the  likelihood  of  the  occurrence  of  these 
resources.  The  occurrence  of  a  mineral  resource  does  not  necessarily  imply  that  the  mineral  can 
be  economically  exploited  or  is  likely  to  be  developed;  mineral  occurrence  potential  includes 
both  exploitable  and  potentially  exploitable  occurrences.  The  potential  for  the  occurrence  of  a 
mineral  resource  also  does  not  imply  that  the  quality  and  quantity  of  the  resource  are  known. 

•  On  lands  which  are  open  to  operations  under  the  mining  law,  as  amended,  operators  may 
conduct  casual  use  operations,  explore,  locate  new  mining  claims,  submit  notices  under  43  CFR 
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3809,  or  seek  approval  of  plans  of  operations  under  43  CFR  3802  or  43  CFR  3809.  This  is  the 
case  even  in  areas  which  are  currently  believed  to  have  low  or  no  potential  for  the  occurrence 
or  development  of  locatable  minerals. 

•  About  346,206  acres  of  federal  mineral  estate  have  known  occurrence  of  bentonite  (BLM 
2009d).  Known  bentonite-bearing  strata  within  the  Planning  Area  (Map  4)  are  primarily  located 
in  the  eastern  half  of  the  Planning  Area,  but  are  also  found  in  the  southern  and  western  portions 
of  the  Planning  Area  near  Thermopolis  and  Cody.  Refer  to  the  Solid  Mineral  Occurrence  and 
Development  Potential  Report,  (BLM  2009d)  for  detailed  maps  of  other  known  or  potential 
locatable  mineral  occurrence  within  the  Planning  Area. 

•  The  potential  for  continued  bentonite  development  activity,  particularly  in  the  eastern  half  and 
southern  portions  of  the  Planning  Area,  is  high  (BLM  2009d).  Bentonite  will  continue  to  be 
mined  using  surface  mining  methods. 

•  About  114,095  acres  of  federal  mineral  estate  have  known  or  potential  gypsum  occurrence 
(BLM  2009d).  Gypsum-bearing  strata  within  the  Planning  Area  (Map  5)  occur  generally  in  the 
eastern  portion  of  the  Planning  Area.  The  potential  for  continued  gypsum  mining  activity, 
particularly  in  several  locations  in  the  CYFO,  is  high.  Gypsum  will  continue  to  be  mined  using 
open  pit/surface  mining  methods. 

•  About  18,286  acres  of  federal  mineral  estate  have  a  known  occurrence  and  129,926  have 
potential  occurrence  of  uranium  (BLM  2009d).  Most  known  uranium-bearing  strata  within  the 
Planning  Area  are  located  in  the  extreme  northeast  part  of  the  Planning  Area  (Little  Mountain 
Uranium  District).  Interest  in  uranium  exploration  could  increase  during  the  planning  period 
with  a  rise  in  uranium  prices.  No  active  mining  of  uranium  is  taking  place  anywhere  in  the 
Planning  Area. 

•  There  are  about  1,535  acres  of  federal  minerals  with  a  known  occurrence  and  211,953  acres 
with  potential  occurrence  of  thorium  (BLM  2009d).  Potential  thorium-bearing  strata  within  the 
Planning  Area  are  located  in  small  deposits  in  various  locations  throughout  the  Planning  Area. 
Potential  for  the  occurrence  of  thorium  mineralization  coincident  with  titaniferous  black 
sandstone  deposits  in  the  Planning  Area  is  generally  high.  Currently,  there  is  no  active 
exploration  for  or  mining  of  thorium  taking  place  in  the  Planning  Area.  This  is  not  expected  to 
change  over  the  life  of  the  plan. 

•  About  51,291  acres  of  federal  mineral  estate  have  a  known  occurrence  of  placer  gold  (BLM 
2009d).  The  southwest-central  and  northwest  portions  of  the  Planning  Area  contain  very 
limited  quantities  of  placer  gold.  The  potential  for  placer  gold  development  activity  is  low  for 
the  planning  period. 

•  About  1,535  acres  of  federal  mineral  estate  have  a  known  occurrence  and  211,953  have 
potential  occurrence  of  titaniferous  black  sands  (BLM  2009d).  Titaniferous  black  sandstone 
paleoplacer  deposits  occur  in  specific  locations  in  the  southern,  eastern,  and  northern  portions 
of  the  Bighorn  Basin,  but  are  not  currently  being  developed  in  the  Planning  Area.  Known 
titaniferous  black  sandstone  deposits  are  likely  to  contain  titanium  and  zirconium.  The  potential 
for  the  development  of  titaniferous  black  sands  over  the  planning  cycle  is  estimated  to  be  low, 
although  some  small-scale  mining  of  black  sand  is  possible. 

•  The  potential  for  the  occurrence  of  all  metallic  minerals  other  than  placer  gold  and  titanium¬ 
bearing  black  sands  in  the  Planning  Area  is  low.  The  proper  geologic  conditions,  namely, 
igneous  plutons  and/or  metamorphosed  ore  bodies,  do  not  exist  in  the  Planning  Area. 

Therefore,  the  potential  for  the  development  of  these  metallic  minerals  is  considered  low  during 
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the  planning  period.  No  active  mining  of  placer  gold  is  taking  place  anywhere  in  the  Planning 
Area. 

•  Although  discoveries  of  other  valuable  deposits  of  locatable  minerals  may  occur  during  the 
planning  period,  bentonite  and  gypsum  will  remain  the  dominant  locatable  minerals  being 
mined  in  the  Planning  Area.  See  the  Solid  Mineral  Occurrence  and  Development  Potential 
Report  (BLM  2009d)  for  more  information  on  the  occurrence  and  development  potential  for 
locatable  minerals  within  the  Planning  Area. 

4.2. 1.2  Summary  of  Impacts  by  Alternative 

Alternative  E,  primarily  due  to  mineral  withdrawals  for  ACECs  and  Wild  and  Scenic  Rivers  (WSR)  suitable 
waterway  segments,  would  result  in  the  largest  amount  of  acreage  with  restrictions  to  locatable  mineral 
development  (1,759,312  acres),  followed  by  Alternative  B  (314,223  acres).  Alternative  A  (72,861  acres), 
alternatives  D  and  F  (83,321  acres),  and  Alternative  C  (48,095  acres).  Alternative  E  includes  the  largest 
acreage  proposed  for  mineral  withdrawal  in  areas  of  known  or  moderate  locatable  mineral  potential, 
followed  by  alternatives  B,  A,  D,  F  and  C. 

4.2. 1.3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Subject  to  valid  existing  rights,  restrictions  on  exploration  and  development  of  locatable  minerals  would 
result  in  adverse  impacts  when  areas  are  withdrawn,  segregated,  or  classified  from  locatable  mineral 
entry,  or  with  the  application  of  other  resource  restrictions  that  limit  or  prohibit  mineral  activity.  The 
intensity  of  impacts  varies  by  alternative  and  whether  there  are  existing  locatable  minerals  activities  in 
an  area  proposed  for  withdrawal  or  segregation.  The  more  acreage  withdrawn,  segregated,  or 
classified,  the  more  adverse  impacts  to  exploration  and  development  of  locatable  mineral  resources 
occur.  Withdrawals  would  result  in  more  impacts  where  withdrawals  apply  to  locatable  mineral  areas 
with  known  or  moderate  potential.  Discussions  of  individual  alternatives  describe  adverse  impacts  to 
exploration  and  development  of  locatable  minerals  from  these  actions.  See  Table  3-44  in  Chapter  3, 
Existing  and  Proposed  Withdrawals,  Classifications,  and  Other  Segregations  in  the  Planning  Area,  for 
additional  information  about  existing  withdrawals  and  segregations  and  the  associated  resources  that 
those  actions  are  intended  to  protect.  Under  all  alternatives,  the  BLM  anticipates  that  mining  for 
locatable  minerals  would  likely  occur  using  surface  mining  methods. 

Management  actions  in  the  lands  and  realty  program  that  revoke  or  require  the  review  of  existing 
withdrawals  that  segregate  areas  from  locatable  mineral  entry  would  result  in  beneficial  impacts  to 
locatable  mineral  exploration  and  development  by  opening  new  areas  to  operation  under  the  mining 
laws.  These  revocations  and  reviews  include  opening  restored  BOR  lands,  revoking  3,287  acres  of 
Classification  and  Multiple  Use  (C&MU)  lands,  and  reviewing  14,341  acres  of  power 
withdrawals/classifications  and  14,381  acres  of  other  agencies'  withdrawals.  Continuing  existing 
classifications  and  segregations  would  withdraw  these  areas  from  operation  under  the  mining  laws, 
which  would  result  in  adverse  impacts. 

For  all  alternatives,  the  BLM  would  respect  all  valid  existing  rights  within  those  areas  subject  to  review, 
including  unpatented  mining  claims  within  sage  grouse  Key  Flabitat  Areas  or  PFIMAs.  All  mining  claims 
located  within  an  area  that  are  subsequently  withdrawn  are  subject  to  validity  examinations  prior  to  the 
approval  of  any  operations.  Mining  claims  which  have  not  demonstrated  discovery  of  a  valuable  mineral 
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deposit  or  use  and  occupancy  as  defined  in  the  mining  laws  prior  to  the  withdrawal  date,  have  no  valid 
and  existing  rights  and  could  be  contesting  by  the  BLM,  whether  or  not  they  are  located  in  greater  sage- 
grouse  Key  Habitat  Areas  or  PHMAs. 

Pursuing  newly  proposed  BLM  protective  withdrawals  and  other  agency  withdrawal  requests  on  a  case- 
by-case  basis  would  result  in  adverse  impacts  to  locatable  mineral  exploration  and  development  if  areas 
are  withdrawn  from  mineral  entry. 

It  is  important  to  note  that  because  of  overlapping  management  restrictions,  withdrawals  associated 
with  resource  and  resource  uses  described  in  this  section  are  not  additive.  A  list  of  all  withdrawals  from 
locatable  mineral  entry  and  associated  acreages  by  alternative  are  supplied  in  Table  4-27  in  Section  4.6.1 
Lands  and  Realty. 

Alternative  A 

Under  Alternative  A,  the  BLM  maintains  withdrawals  for  locatable  minerals  on  72,861  acres,  or 
approximately  2  percent,  of  the  federal  mineral  estate  in  the  Planning  Area  (Map  9). 

Under  Alternative  A,  the  following  locatable  minerals  and  associated  acreages  (and  percent  of  total 
known  and/or  potential  occurrence  on  federal  mineral  estate  in  the  Planning  Area)  are  known  to  occur 
or  have  moderate  to  high  potential  for  occurrence  (not  actual  commercial  development)  in  areas 
pursued  for  withdrawal  from  operation  of  the  mining  laws,  as  amended: 

•  Bentonite  -  2,858  acres  of  known  occurrence  (3  percent  of  total  occurrence) 

•  Gypsum  -  5,958  acres  of  known  and  potential  occurrence  (5  percent  of  total  occurrence) 

•  Uranium  -  6,041  acres  of  known  and  potential  occurrence  (4  percent  of  total  occurrence) 

•  Thorium  -  290  acres  of  potential  occurrence  (less  than  1  percent  of  total  occurrence) 

•  Titaniferous  black  sands  -  81  acres  of  potential  occurrence  (less  than  1  percent  of  total 
occurrence) 

The  remainder  of  the  discussion  for  this  alternative  identifies  the  major  withdrawals  that  result  from 
other  resources  and  uses,  regardless  of  known  mineral  occurrence  or  mineral  potential. 

Resource  Uses 

Specific  lands  and  realty  actions,  establishing  some  recreation  sites,  and  management  of  special 
designations,  may  result  in  adverse  impacts  to  exploration  for  or  development  of  locatable  mineral 
resources.  Adverse  impacts  may  result  when  management  actions  related  to  these  uses  and 
designations  result  in  either  a  withdrawal  or  a  segregation  of  the  federal  mineral  estate  from  locatable 
mineral  entry,  which  closes  the  lands  to  entry  under  the  mining  laws,  as  amended.  Conversely,  lifting 
withdrawals,  segregations,  or  some  existing  mineral  classifications  could  open  the  lands  to  locatable 
mineral  entry. 

Under  Alternative  A,  termination  of  all  existing  coal  and  phosphate  withdrawals  or  classifications  would 
open  lands  previously  withdrawn  from  locatable  mineral  entry,  which  would  result  in  beneficial  impacts 
to  new  locatable  mineral  activities.  Lands  and  realty  actions  under  Alternative  A  include  approximately 
644  acres  of  land  classifications  under  the  Recreation  and  Public  Purposes  (R&PP)  Act,  which  have  the 
effect  of  segregating  the  classified  lands  from  locatable  mineral  entry  (location  of  new  mining  claims) 
under  the  mining  laws,  as  amended. 

In  addition,  C&MU  classifications  (Little  Mountain  Area)  and  Desert  Land  Entries  (DLEs)  segregate  an 
additional  4,696  acres  from  locatable  mineral  entry.  Other  segregations  under  Alternative  A  include 
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public  water  reserves  (2,763  acres)  and  power-site  reservations  (3,468  acres).  Withdrawals  from 
locatable  mineral  entry  for  other  federal  agencies,  including  the  Federal  Energy  Regulatory  Commission 
(FERC),  the  U.S.  Department  of  Defense,  the  National  Park  Service,  the  BOR,  and  the  USES,  total 
approximately  121,052  acres.  See  Section  4.6.1  Lands  and  Realty  for  more  detailed  discussion  of 
classifications,  segregations,  and  withdrawals. 

Under  Alternative  A,  the  Beck  Lake  Scenic  Area  (708  acres)  and  the  Castle  Gardens  Recreation  Site  (110 
acres)  are  withdrawn  from  appropriation  under  the  mining  laws  for  the  protection  of  recreation 
resources  in  these  areas. 

Special  Designations 

Under  Alternative  A,  the  BLM  withdraws  several  WSR  eligible  waterway  segments  and  ACECs  from 
locatable  mineral  entry,  including  the  Big  Cedar  Ridge,  Red  Gulch  Dinosaur,  Sheep  Mountain  Anticline, 
Spanish  Point  Karst,  Five  Springs  Falls,  and  Upper  Owl  Creek  ACECs.  In  addition,  all  designated  ACECs 
(71,646  acres,  including  the  withdrawn  ACECs)  and  all  areas  closed  to  motorized  vehicle  use  (68,115 
acres)  require  a  plan  of  operation  before  mining  can  begin  for  all  activity  exceeding  casual  use;  such  a 
requirement  may  either  restrict  or  remove  limitations  on  access  to  these  areas  for  exploration  for 
locatable  minerals  and  may  result  in  adverse  impacts  in  the  form  of  delay  for  claimants,  who  would 
otherwise  be  able  to  undertake  these  activities  without  prior  approval  from  the  BLM.  Under  all 
alternatives,  the  Fleart  Mountain  Relocation  Center  National  Flistoric  Landmark  (72  acres)  would  be 
withdrawn  from  appropriation  under  the  mining  laws. 

Resources 

Under  Alternative  A,  cave  and  karst  areas  continue  to  be  withdrawn  from  locatable  mineral  entry  to 
prevent  degradation  of  these  resources.  The  BLM  also  continues  to  withdraw  certain  areas  in  the  Big 
Cedar  Ridge  and  Red  Gulch  Dinosaur  Tracksite  ACECs  (2,062  acres)  to  protect  paleontological  resources. 
The  BLM  continues  to  withdraw  important  cultural  sites  from  appropriation  under  the  mining  laws  on  a 
case-by-case  basis.  Refer  to  Appendix  T  for  detailed  information  and  acreages  associated  with  mineral 
entry,  mining,  and  withdrawals. 

Alternative  B 

Alternative  B  would  pursue  withdrawal  from  appropriation  under  the  mining  laws  for  locatable  minerals 
on  314,223  acres,  or  8  percent,  of  the  federal  mineral  estate  in  the  Planning  Area  (Map  10).  These 
withdrawals  encompass  more  acres  than  under  Alternative  A. 

Under  Alternative  B,  the  following  locatable  minerals  and  associated  acreages  (and  percent  of  total 
known  and/or  potential  occurrence  on  federal  mineral  estate  in  the  Planning  Area)  are  known  to  occur 
or  have  moderate  to  high  potential  for  occurrence  (not  actual  commercial  development)  in  areas 
pursued  for  withdrawal  from  operation  of  the  mining  laws,  as  amended: 

•  Bentonite  -  9,289  acres  of  known  and  potential  occurrence  (3  percent  of  total  occurrence) 

•  Gypsum  - 10,891  acres  of  known  and  potential  occurrence  (10  percent  of  total  occurrence) 

•  Uranium  -  26,160  acres  of  known  and  potential  occurrence  (18  percent  of  total  occurrence) 

•  Thorium  -  378  acres  of  potential  occurrence  (less  than  1  percent  of  total  occurrence) 

•  Titaniferous  black  sands  -  81  acres  of  potential  occurrence  (less  than  1  percent  of  total 
occurrence) 
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The  remainder  of  the  discussion  for  this  alternative  identifies  the  major  withdrawals  that  would  result 
from  other  resources  and  uses,  regardless  of  known  mineral  occurrence  or  mineral  potential. 

Resource  Uses 

Under  Alternative  B,  all  existing  coal  and  phosphate  withdrawals  and  classifications  would  continue. 
These  withdrawals  and  classifications  would  not  result  in  adverse  impacts  to  exploration  and 
development  of  locatable  minerals,  because  there  is  generally  no  known  interest  in  exploration  for  or 
development  of  locatable  minerals  in  the  areas  where  there  are  coal  or  phosphate  classifications. 

Lands  and  realty  management  actions  under  this  alternative  are  expected  to  result  in  similar  impacts  to 
locatable  minerals  access  as  under  Alternative  A,  but  to  a  slightly  greater  extent.  Lands  and  realty 
actions  under  Alternative  B  include  a  withdrawal  for  a  208-acre  industrial  park  in  Cody,  Wyoming.  Other 
segregations  and  withdrawals  under  Alternative  B  would  result  in  impacts  similar  to  those  actions 
described  for  Alternative  A,  except  for  a  decrease  in  other  federal  agency  withdrawals.  A  complete  list 
of  the  withdrawals,  classifications,  and  other  segregations  in  the  Planning  Area  by  alternative  is  provided 
in  Table  4-27  in  Section  4.6.1  Lands  and  Realty. 

Management  actions  that  withdraw  recreational  areas  under  Alternative  B  are  expected  to  result  in 
impacts  to  locatable  minerals  access  similar  to  those  actions  under  Alternative  A. 

Special  Designations 

Special  designations  under  Alternative  B  that  would  result  in  withdrawal  of  some  lands  from  locatable 
mineral  entry  include  all  WSR  suitable  waterway  segments  and  all  ACECs  except  the  Little  Mountain  and 
Upper  Owl  Creek/Absaroka  Front  proposed  expansion  areas;  the  total  acreage  of  these  withdrawals  due 
to  special  designations  would  be  greater  than  Alternative  A. 

In  addition.  Alternative  B  designates  more  areas  as  ACECs  (302,490  acres,  including  the  withdrawn 
ACECs)  and  closes  more  areas  to  motorized  vehicle  use  (170,253  acres)  than  Alternative  A.  Therefore, 
this  alternative  would  result  in  more  adverse  impacts  to  claimants  from  requirements  for  plans  of 
operation. 

Resources 

Withdrawals  from  locatable  mineral  entry  for  resource  protection  under  Alternative  B  are  anticipated  to 
be  similar  to  Alternative  A,  except  that  Alternative  B  withdraws  more  area  for  the  protection  of 
paleontological  resources  in  ACECs.  Other  management  actions  under  Alternative  B  to  protect 
resources  are  expected  to  be  similar  to  those  under  Alternative  A. 

Alternative  C 

Under  Alternative  C,  withdrawals  would  be  pursued  on  48,095  acres,  or  1  percent,  of  the  federal  mineral 
estate  in  the  Planning  Area  (Map  11),  a  smaller  amount  than  the  other  alternatives. 

Under  Alternative  C,  the  following  locatable  minerals  and  associated  acreages  (and  percent  of  total 
known  and/or  potential  occurrence  on  federal  mineral  estate  in  the  Planning  Area)  are  known  to  occur 
or  have  moderate  to  high  potential  for  occurrence  (not  actual  commercial  development)  in  areas 
pursued  for  withdrawal  from  operation  of  the  mining  laws,  as  amended: 

•  Bentonite  -  2,880  acres  of  known  and  potential  occurrence  (1  percent  of  total  occurrence) 

•  Gypsum  -  3,016  acres  of  known  and  potential  occurrence  (3  percent) 
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•  Uranium  -  5,915  acres  of  known  and  potential  occurrence  (less  than  4  percent  of  total 
occurrence) 

•  Thorium  -  290  acres  of  potential  occurrence  (less  than  1  percent  of  total  occurrence) 

•  Titaniferous  black  sands  -  81  acres  of  potential  occurrence  (less  than  1  percent  of  total 
occurrence) 

The  remainder  of  the  discussion  for  this  alternative  identifies  the  major  withdrawals  that  would  result 
from  other  resources  and  uses,  regardless  of  known  mineral  occurrence  or  mineral  potential. 

Resource  Uses 

Under  Alternative  C,  the  BLM  would  terminate  all  coal  and  phosphate  withdrawals  and  classifications, 
resulting  in  the  same  impacts  to  locatable  mineral  entry  as  under  Alternative  A.  Other  segregations  and 
withdrawals  under  Alternative  D  would  results  in  impacts  similar  to  those  actions  under  Alternative  A, 
except  there  would  be  less  area  withdrawn  for  other  agencies  and  public  water  reserves,  which  would 
benefit  locatable  mineral  development.  A  complete  list  of  the  withdrawals,  classifications,  and  other 
segregations  in  the  Planning  Area  by  alternative  is  provided  in  Table  4-27  in  Section  4.6.1  Lands  and 
Realty. 

Under  Alternative  C,  the  Castle  Gardens  Recreation  Site  (110  acres)  is  withdrawn  for  protection  of 
recreational  use,  but  in  contrast  to  the  other  alternatives,  does  not  withdraw  the  Beck  Lake  Scenic  Area 
from  locatable  mineral  entry. 

Special  Designations 

Under  Alternative  C,  federal  mineral  estate  under  the  Spanish  Point  Karst  ACEC  is  the  only  special 
designation  with  a  withdrawal  from  locatable  mineral  entry,  resulting  in  the  smallest  adverse  impact  to 
locatable  mineral  entry. 

Alternative  C  includes  the  smallest  area  designated  as  ACECs  (11,799  acres)  and  closed  to  motorized 
vehicle  use  (9,274  acres),  and  would  therefore  result  in  the  fewest  adverse  impacts  to  claimants  from 
requirements  for  plans  of  operation. 

Resources 

The  BLM  expects  withdrawals  from  locatable  mineral  entry  for  resource  protection  under  Alternative  C 
to  be  similar  to  Alternative  A,  except  that  the  BLM  would  not  withdraw  any  areas  for  the  protection  of 
paleontological  resources. 

Alternative  D 

Under  Alternative  D,  withdrawals  would  be  pursued  on  83,321  acres,  or  2  percent,  of  the  federal 
mineral  estate  in  the  Planning  Area  (Map  12),  a  larger  area  than  under  Alternative  C,  but  smaller  than 
under  alternatives  A  and  B. 

Under  Alternative  D,  the  following  locatable  minerals  and  associated  acreages  (and  percent  of  total 
known  and/or  potential  occurrence  on  federal  mineral  estate  in  the  Planning  Area)  are  known  to  occur 
or  have  moderate  to  high  potential  for  occurrence  (not  actual  commercial  development)  in  areas 
pursued  for  withdrawal  from  operation  of  the  mining  laws,  as  amended: 

•  Bentonite  -  3,892  acres  of  known  and  potential  occurrence  (less  than  1  percent  of  total 
occurrence) 

•  Gypsum  -  7,134  acres  of  known  and  potential  occurrence  (6  percent  of  total  occurrence) 
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•  Uranium  -  10,764  acres  of  known  and  potential  occurrence  (7  percent  of  total  occurrence) 

•  Thorium  -  290  acres  of  potential  occurrence  (less  than  1  percent  of  total  occurrence) 

•  Titaniferous  black  sands  -  0  acres  of  potential  occurrence 

The  remainder  of  the  discussion  under  this  alternative  identifies  the  major  withdrawals  that  result  from 
other  resources  and  uses,  regardless  of  known  mineral  occurrence  or  mineral  potential. 

Resource  Uses 

Under  Alternative  D,  all  existing  coal  and  phosphate  withdrawals  and  classifications  would  continue 
unless  they  are  no  longer  needed.  Similar  to  Alternative  B,  this  would  not  result  in  adverse  impacts  to 
exploration  and  development  of  locatable  minerals,  because  there  is  generally  no  known  interest  in 
exploration  for  or  development  of  locatable  minerals  in  the  areas  where  coal  or  phosphate 
classifications  exist. 

Similar  to  Alternative  B,  lands  and  realty  actions  under  Alternative  D  do  not  open  a  209-acre  industrial 
park  in  Cody,  Wyoming,  to  locatable  mineral  entry.  Other  segregations  and  withdrawals  under 
Alternative  D  would  result  in  impacts  similar  to  those  actions  under  Alternative  A,  except  for  a  small 
decrease  in  land  withdrawn  for  power-site  reservations  and  a  larger  decrease  in  other  federal  agency 
withdrawals.  A  complete  list  of  the  withdrawals,  classifications,  and  other  segregations  in  the  Planning 
Area  by  alternative  is  provided  in  Table  4-27  in  Section  4.6.1  Lands  and  Realty. 

Management  actions  that  withdraw  certain  areas  for  the  protection  of  recreational  resources  under 
Alternative  D  are  expected  to  result  in  impacts  to  locatable  minerals  access  similar  to  those  actions 
under  Alternative  A. 

Special  Designations 

Under  Alternative  D,  withdrawals  are  pursued  on  the  fewer  acres  of  ACECs  than  Alternative  B,  but  on 
more  acres  than  alternatives  A  and  C.  In  contrast  to  alternatives  A  and  B,  Alternative  D  does  not  include 
special  management  that  would  withdraw  WSR  eligible  waterway  segments.  However,  Alternative  D 
would  withdraw  a  portion  of  the  Chapman  Bench  Management  Area  (3,425  acres)  for  resource 
protection.  Alternative  D  designates  105,498  acres  as  ACECs  (including  the  withdrawn  ACECs). 
Alternative  D  closes  61,010  acres  to  motorized  vehicle  use,  which  would  result  in  adverse  impacts  to 
claimants  from  requirements  for  plans  of  operation. 

Resources 

Under  Alternative  D,  withdrawals  from  locatable  mineral  entry  for  resource  protection  of  cave  and  karst 
and  paleontological  resources  would  be  similar  to  those  under  Alternative  B,  except  that  the  BLM  would 
withdraw  less  area  for  the  protection  of  paleontological  resources. 

Alternative  E 

Alternative  E  would  pursue  withdrawal  from  appropriation  under  the  mining  laws  for  locatable  minerals 
on  1,759,312  acres,  or  42  percent,  of  the  federal  mineral  estate  in  the  Planning  Area  (Map  13).  The  area 
of  withdrawal  from  mineral  entry  under  Alternative  E  would  be  substantially  larger  than  under  any  other 
alternative  due  to  the  withdrawal  of  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC 
(1,232,583  acres).  This  alternative  would  withdraw  1,686,451  more  acres  from  mineral  entry  than 
Alternative  A.  As  per  43  Code  of  Federal  Regulations  (CFR)  3809.100,  when  surface  management 
operations  are  proposed  on  claims  that  pre-date  a  withdrawal,  operations  would  not  proceed  until  the 
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BLM  has  prepared  a  mineral  examination  report  to  determine  whether  or  not  the  claim  was  valid  before 
the  withdrawal  and  if  it  continues  to  be  valid. 

Under  Alternative  E,  the  following  locatable  minerals  and  associated  acreages  (and  percent  of  total 
known  and/or  potential  occurrence  on  federal  mineral  estate  in  the  Planning  Area)  are  known  to  occur 
or  have  moderate  to  high  potential  for  occurrence  (not  actual  commercial  development)  in  areas 
pursued  for  withdrawal  from  operation  of  the  mining  laws,  as  amended: 

•  Bentonite  -  141,537  acres  of  known  and  potential  occurrence  (41  percent  of  total  occurrence) 

•  Gypsum  -  35,856  acres  of  known  and  potential  occurrence  (31  percent  of  total  occurrence) 

•  Uranium  -  57,983  acres  of  known  and  potential  occurrence  (39  percent  of  total  occurrence) 

•  Thorium  -  92,369  acres  of  potential  occurrence  (43  percent  of  total  occurrence) 

•  Titaniferous  black  sands  -  19,518  acres  of  potential  occurrence  (9  percent  of  total  occurrence) 

The  remainder  of  the  discussion  for  this  alternative  identifies  the  major  withdrawals  that  would  result 
from  other  resources  and  uses,  regardless  of  known  mineral  occurrence  or  mineral  potential. 

Resource  Uses 

Impacts  to  locatable  mineral  development  from  resources  uses  would  be  greater  under  Alternative  E 
than  under  any  other  alternative.  Management  within  the  proposed  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC,  including  restrictions  on  ROW  development,  withdrawals,  limitations  and  closures  on 
motorized  vehicle  use,  and  land  tenure  adjustments  would  adversely  impact  locatable  mineral 
development.  However,  authorized  or  permitted  uses  that  specify  allowable  access  would  not  be 
affected  by  travel  management  designations.  Impacts  to  lands  outside  the  ACEC  would  be  the  same  as 
those  identified  under  Alternative  B. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  would  be  the  same  as  Alternative  B,  and  impacts  would  be  similar  to 
Alternative  B.  Withdrawal  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  from  mineral  entry  under 
Alternative  E  would  result  in  more  acres  withdrawn  due  to  special  designations  than  any  other 
alternative.  Alternative  E  includes  the  largest  area  of  designated  ACECs  (1,535,851  acres).  In  addition, 
surface  disturbances  would  be  limited  to  one  disturbance  per  640  acres  and  less  than  3  percent  of 
greater  sage-grouse  Key  Habitat  Areas,  compared  to  a  larger  allowable  disturbance  of  5  percent  in  these 
areas  under  Alternative  B.  As  per  43  CFR  3809.11,  a  Plan  of  Operations  must  be  submitted  for  any 
operation  greater  than  casual  use  within  an  ACEC. 

Resources 

Adverse  impacts  to  locatable  mineral  development  would  be  substantially  greater  under  Alternative  E 
than  under  any  other  alternative  due  to  the  withdrawal  of  the  proposed  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  for  the  protection  of  greater  sage-grouse  (1,232,583  acres).  Management  actions  to 
protect  resources  outside  of  this  ACEC  would  be  the  same  as  Alternative  B,  and  impacts  would  be  the 
same  as  described  under  Alternative  B. 
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Alternative  F 

Withdrawals  from  locatable  mineral  entry  under  Alternative  F  would  be  the  same  as  under  Alternative  D 
(Map  12),  and  the  impacts  to  locatable  minerals  would  be  the  same  as  described  under  Alternative  D. 

Resource  Uses 

Lands  and  realty  actions  that  withdraw,  classify,  or  segregate  lands  from  mineral  entry  under  Alternative 
F  would  be  the  same  as  under  Alternative  D,  and  the  impacts  to  locatable  minerals  would  be  the  same 
as  Alternative  D.  A  complete  list  of  the  withdrawals,  classifications,  and  other  segregations  in  the 
Planning  Area  by  alternative  is  provided  in  Table  4-27  in  Section  4.6.1  Lands  and  Realty. 

Withdrawals  pursued  for  the  protection  of  recreational  resources  are  the  same  as  Alternative  D,  and 
impacts  to  locatable  minerals  would  be  the  same  as  that  alternative. 

Special  Designations 

Withdrawals  pursued  in  ACECs  under  Alternative  F  are  the  same  as  those  pursued  under  Alternative  D, 
and  the  impacts  from  those  withdrawals  are  the  same  as  described  under  Alternative  D.  Flowever, 
Alternative  F  implements  additional  restrictions  in  the  Greater  Sage-Grouse  PHMAs  ACEC  that  would 
result  in  adverse  impacts  to  claimants  from  requirements  for  plans  of  operation  by  limiting  surface- 
disturbing  activities  and  motorized  vehicle  use,  as  well  as  considering  seasonal  restrictions  on  locatable 
mineral  development  if  deemed  necessary  to  protect  greater  sage-grouse  PFIMAs.  Flowever,  ACEC 
designation  under  Alternative  F  would  also  necessitate  a  Plan  of  Operation  for  exploration  activities  in 
PFIMAs  where  a  notice  would  have  otherwise  sufficed. 

Resources 

Impacts  from  resource  protective  management  would  be  greater  under  Alternative  F  than  under 
alternatives  A  and  D  due  to  restrictions  on  surface  disturbance  and  motorized  vehicle  use,  and  potential 
seasonal  restrictions  within  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC.  Flowever,  authorized  or 
permitted  uses  that  specify  allowable  access  would  not  be  affected  by  travel  management  designations. 

4.2.2  Leasable  Minerals  -  Coal 

The  BLM  does  not  anticipate  reasonable  foreseeable  coal  exploration,  leasing,  or  development  during 
the  planning  cycle.  If  the  BLM  receives  an  application  for  a  federal  coal  lease,  an  appropriate  land  use 
and  environmental  analysis,  including  the  coal  screening  process,  would  be  necessary  to  determine 
whether  the  area(s)  proposed  for  leasing  are  acceptable  for  coal  development  and  leasing  (in 
accordance  with  43  CFR  3425).  If  the  BLM  determined  that  public  lands  were  acceptable  for  further 
consideration  for  coal  leasing,  the  land  use  plan  would  need  to  be  amended,  as  necessary.  The  BLM 
would  accept  federal  coal  lease  applications  only  for  federal  coal  lands  with  development  potential 
(Map  6)  identified  as  suitable  for  further  leasing  consideration,  after  application  of  the  coal  screens  and 
unsuitability  criteria.  For  example,  an  application  for  a  federal  coal  lease  in  greater  sage-grouse  PFIMAs 
would  be  considered  unsuitable. 

4.2.2. 1  Analysis  of  Alternatives 

If  interest  arises,  the  BLM  may  allow  coal  exploration  subject  to  the  regulations  at  43  CFR  3410  and 
subject  to  Appendix  FI  guidance  to  mitigate  surface-disturbing  activities.  Closing  large  areas  to  mineral 
leasing  or  applying  NSO  restrictions  on  large  areas  may  adversely  affect  potential  coal  leasing  in  the 
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Planning  Area  if  demand  were  to  arise.  Major  and  moderate  constraints  on  mineral  leasing,  geophysical 
exploration,  and  minerals  development  also  would  adversely  impact  potential  future  coal  leasing. 

4.2.3  Leasable  Minerals  -  Oil  Shale 

The  BLM  anticipates  the  potential  for  oil  shale  exploration  and  development  activity  would  be  low  for 
the  next  planning  cycle  because  of  the  relative  thinness  of  oil  shale  beds,  thickness  of  overburden,  and 
poor  quality  of  oil  shale  in  the  Planning  Area.  In  2008,  the  BLM  released  a  Programmatic  Environmental 
Impact  Statement  (ElS)for  Oil  Shale  and  Tar  Sands  (BLM  2009c)  that  amended  existing  RMPs  in 
Wyoming  and  other  states.  The  only  areas  of  Wyoming  addressed  in  this  Programmatic  EIS  were  the 
Washakie  and  Green  River  Basins  in  the  southwestern  part  of  the  state.  The  Programmatic  EIS  did  not 
include  the  Bighorn  Basin  because  oil  shale  resources  in  the  Bighorn  Basin  are  not  considered 
economically  feasible  to  produce.  Oil  shale  exploration,  development,  and  leasing  in  the  Planning  Area 
would  require  additional  evaluation  and  an  RMP  amendment. 

4.2.3. 1  Analysis  of  Alternatives 

The  BLM  did  not  consider  oil  shale  leasing  and  development  under  any  alternative  due  to  the  absence  of 
known,  commercially  exploitable  resources  and  lack  of  anticipated  leasing  and  development.  The  BLM 
does  not  anticipate  impacts  to  oil  shale  leasing  and  development.  However,  closing  large  areas  to 
mineral  leasing  or  applying  NSO  restrictions  on  large  areas  may  adversely  affect  potential  oil  shale 
leasing  in  the  Planning  Area  if  demand  were  to  arise.  Major  and  moderate  constraints  on  mineral 
leasing,  geophysical  exploration,  and  minerals  development  also  may  adversely  impact  potential  oil 
shale  leasing. 

4.2.4  Leasable  Minerals  -  Geothermal 

Lands  in  the  Planning  Area  have  been  classified  as  having  low  to  negligible  potential  for  geothermal 
development,  with  the  exception  of  lands  surrounding  the  known  hydrothermal  spring  areas  near 
Thermopolis  and  Cody  (BLM  2009h).  Due  to  current  policy  direction  guiding  the  development  of 
renewable  energy  resources  on  public  lands,  there  could  be  increased  interest  in  geothermal 
exploration  and  development  in  the  Planning  Area  over  the  next  10  to  20  years.  The  Reasonable 
Foreseeable  Development  Scenario  for  Geothermal,  Bighorn  Basin  Planning  Area  (BLM  2009h)  provides 
more  information  and  related  studies  on  geothermal  resources  and  development  potential  in  the 
Planning  Area. 

The  definition  of  direct/indirect,  beneficial/adverse,  and  short-term/long-term  impacts  described  in 
Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas  would  be  the  same  for  geothermal  exploration  and 
development.  In  addition,  adverse  impacts  to  geothermal  resources  result  from  management  that  may 
limit  or  prohibit  public  use  of  geothermal  resources  (hot  springs).  Beneficial  impacts  would  result  from 
management  that  maintains  or  increases  public  use  and  access  to  geothermal  resources. 

Managing  geothermal  leasing  on  split-estate  lands  (federal  mineral  ownership  and  private  surface 
ownership)  would  not  limit  or  prohibit  the  use  of  warm  water  or  normal-temperature  geothermal 
systems  for  nonutility-grade  home  heating  or  other  applications. 
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4.2.4. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Except  as  noted  for  alternatives  B  and  D,  where  differences  occur  in  leasing  availability, 
BLM-administered  land  in  the  Planning  Area  that  is  open  to  oil  and  gas  leasing  will  be  open  to 
geothermal  leasing,  subject  to  appropriate  mitigation  developed  through  use  of  the  mitigation 
guidelines  described  in  Appendix  H. 

•  Unless  otherwise  noted,  those  lands  identified  as  closed  to  oil  and  gas  leasing  will  be  closed  to 
geothermal  leasing. 

•  There  will  be  low  to  moderate  potential  interest  in  development  of  geothermal  resources  during 
the  planning  period. 

•  Any  potential  geothermal  development  on  federal  mineral  estate  in  the  Planning  Area  would  be 
carefully  assessed  to  avoid  adverse  impacts  to  geothermal  resources  developed  near 
Thermopolis  and  Cody,  Wyoming. 

4.2.4. 2  Summary  of  Impacts  by  Alternative 

The  principal  source  of  adverse  impacts  to  geothermal  exploration  and  development  results  from 
applying  restrictions  (i.e.,  managing  these  areas  as  closed  or  applying  NSO  or  CSU  stipulations)  on  areas 
with  development  potential;  managing  these  areas  as  open  to  geothermal  leasing  with  standard 
restrictions  would  generally  result  in  beneficial  impacts.  Geothermal  resources  in  the  Planning  Area  are 
classified  as  moderately  low  to  negligible  and,  since  none  of  these  resources  are  capable  of  generating 
electricity,  restrictions  on  geothermal  exploration  and  development  are  anticipated  to  result  in  minimal 
impacts  under  all  alternatives.  Alternatives  B  and  E  would  result  in  the  greatest  potential  for  adverse 
impacts  to  geothermal  exploration  and  development  as  they  contain  the  largest  areas  closed  to 
geothermal  leasing  (2,453,193  acres  each),  followed  by  alternatives  D  and  F  (361,777  acres).  Alternative 
A  (151,931  acres)  and  Alternative  C  (145,836  acres).  Alternatives  B,  D,  E,  and  F  place  additional 
restrictions  on  the  geothermal  development  around  Flot  Springs  State  Park  in  Thermopolis,  the  only  area 
of  moderate  geothermal  resources  potential  in  the  Planning  Area;  though  these  restrictions  would 
prevent  commercial  development,  these  alternatives  would  provide  the  greatest  protection  to  the 
current  public  uses  of  these  thermal  springs. 

4.2.4. 3  Detailed  Analysis  of  Alternatives 

Management  and  restrictions  for  geothermal  resources  are  the  same  as  those  for  oil  and  gas  resources. 
Except  as  noted  for  alternatives  B  and  D,  where  there  are  differences  in  leasing  availability,  areas  open 
to  oil  and  gas  leasing  are  open  to  geothermal  leasing  and  areas  closed  to  oil  and  gas  leasing  are  closed  to 
geothermal  leasing.  In  addition,  exploration  and  development  of  geothermal  resources  are  subject  to 
the  same  restrictions  on  surface-disturbing  activities  applied  to  oil  and  gas  exploration  and 
development.  As  a  result,  impacts  to  geothermal  exploration  and  development  by  alternative  would  be 
the  same  as  those  described  in  Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas.  Because  commercial 
geothermal  development  requires  drilling  and  facilities  comparable  to  those  associated  with  oil  and  gas 
development,  management  that  affects  oil  and  gas  is  expected  to  similarly  affect  geothermal 
development. 

Because  of  the  lower  level  of  anticipated  geothermal  development  compared  to  oil  and  gas 
development,  impacts  to  geothermal  resources  from  management  actions  may  be  less  than  those 
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associated  with  oil  and  gas  development.  However,  the  extent  of  impacts  between  alternatives,  based 
on  management  actions  in  the  alternatives,  would  be  the  same. 

This  section  identifies  areas  that  have  specific  management  actions  for  geothermal  resources  separate 
from  oil  and  gas  management  in  the  area.  Except  as  noted  for  alternatives  B  and  D,  see  Section  4.2.5 
Leasable  Minerals  -  Oil  and  Gas  for  a  discussion  of  the  acreages  open,  open  with  constraints,  and 
closed,  and  the  associated  impacts  comparison  between  alternatives. 

Impacts  Common  to  All  Alternatives 

Impacts  to  geothermal  resources  common  to  all  alternatives  would  be  similar  to  impacts  described  in 
Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas. 

Under  all  alternatives,  any  potential  geothermal  development  on  federal  mineral  estate  in  the  Planning 
Area  would  be  carefully  assessed  to  avoid  adverse  impacts  to  geothermal  resources  near  Cody  and 
Thermopolis,  Wyoming. 

Alternative  A 

Areas  open  subject  to  standard  lease  stipulations,  open  with  constraints,  and  closed  to  geothermal 
exploration  and  development  (Map  14),  and  resulting  impacts,  are  the  same  as  those  described  in 
Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas  for  Alternative  A.  Approximately  151,931  acres  are  closed 
to  geothermal  leasing  under  Alternative  A,  resulting  in  direct  adverse  impacts  to  potential  development 
of  geothermal  resources  on  these  lands.  Compared  to  the  other  alternatives.  Alternative  A  designates 
the  least  amount  of  land  as  closed  to  geothermal  leasing. 

Lands  within  15  miles  of  the  Hot  Springs  State  Park  at  Thermopolis  are  open  to  geothermal  leasing 
under  Alternative  A.  There  has  been  no  recent  expressed  interest  in  such  leasing  for  commercial 
purposes  on  the  federal  mineral  estate.  Development  of  geothermal  resources  in  the  area  of  Hot 
Springs  State  Park  is  not  within  BLM  jurisdiction  because  the  state  of  Wyoming  owns  and  controls  the 
park  and  all  surface  water  and  groundwater  resources. 

Alternative  B 

Under  Alternative  B,  2,453,193  acres  are  closed  to  geothermal  leasing  (Map  15),  which  would  result  in 
impacts  similar  to  those  described  in  Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas  for  Alternative  B. 
However,  under  Alternative  B,  more  acreage  is  closed  to  geothermal  leasing  than  oil  and  gas  leasing 
because  federal  mineral  estate  is  closed  to  geothermal  leasing  within  15  miles  of  Hot  Springs  State  Park. 

Managing  federal  mineral  estate  within  15  miles  of  Hot  Springs  State  Park  as  closed  to  geothermal 
leasing  would  not  result  in  long-term  adverse  impacts  to  leasing,  because  the  BLM  does  not  anticipate 
interest  in  commercial  geothermal  leasing  in  this  area  over  the  next  planning  cycle.  However,  if  interest 
in  geothermal  grows,  there  would  be  long-term  adverse  impacts  to  leasing. 

Prohibiting  geothermal  development  on  federal  mineral  estate  within  15  miles  of  Hot  Springs  State  Park 
would  ensure  development  would  not  alter  pressures  and  volumes  within  the  hydrothermal  system. 
This  would  be  a  beneficial  impact. 
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Alternative  C 

Under  Alternative  C,  lands  open  to  leasing  subject  to  standard  lease  stipulations,  open  with  constraints, 
and  closed  to  geothermal  exploration  and  development  (Map  16),  and  the  resulting  impacts,  would  be 
roughly  the  same  as  those  described  for  Alternative  A,  and  described  in  Section  4.2.5  Leasable  Minerals 
-  Oil  and  Gas  for  Alternative  C.  Compared  to  the  other  alternatives.  Alternative  C  designates  the  least 
amount  of  land  as  closed  to  geothermal  leasing  (145,836  acres). 

Managing  lands  within  15  miles  of  the  Hot  Springs  State  Park  as  open  to  geothermal  leasing  would  result 
in  the  same  impacts  as  those  described  for  Alternative  A. 

Alternative  D 

Under  Alternative  D,  361,777  acres  are  closed  to  geothermal  leasing,  which  would  result  in  impacts 
similar  to  those  described  in  Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas  for  Alternative  D  (Map  17). 
However,  more  acreage  is  closed  to  geothermal  leasing  than  oil  and  gas  leasing  under  Alternative  D 
because  of  the  closure  of  federal  mineral  estate  to  geothermal  leasing  within  5  miles  of  Hot  Springs 
State  Park. 

Managing  lands  within  5  miles  of  Hot  Springs  State  Park  as  closed  to  geothermal  leasing  would  result  in 
impacts  similar  to  those  described  for  Alternative  B,  though  to  a  lesser  extent  because  less  area  would 
be  affected  if  interest  in  geothermal  development  grows.  Alternative  D  would  also  provide  a  beneficial 
impact  by  requiring  geothermal  resource  monitoring  and  protection  within  5  miles  of  Hot  Springs  State 
Park  and  within  the  Thermopolis  Anticline. 

Alternative  E 

Under  Alternative  E,  lands  open  to  leasing  subject  to  standard  lease  stipulations,  open  with  constraints, 
and  closed  to  geothermal  exploration  and  development  are  the  same  as  Alternative  B  (Map  15),  and 
impacts  to  geothermal  resources  would  be  the  same  as  Alternative  B. 

Alternative  F 

Under  Alternative  F,  lands  open  to  leasing  subject  to  standard  lease  stipulations,  open  with  constraints, 
and  closed  to  geothermal  exploration  and  development  are  the  same  as  Alternative  D,  except  within  the 
Greater  Sage-Grouse  PHMAs  ACEC  (Map  17).  In  this  ACEC,  the  BLM  applies  an  NSO  stipulation  within 
0.6  mile  of  greater  sage-grouse  leks,  which  would  result  in  more  adverse  impacts  to  geothermal 
exploration  and  development  than  alternatives  A,  C,  and  D,  but  fewer  than  alternatives  B  and  E. 

4.2.5  Leasable  Minerals  -  Oil  and  Gas 

The  potential  for  oil  and  gas  occurrence  in  the  Planning  Area  ranges  from  high  to  low,  depending  on 
location,  as  documented  in  the  RFD.  Based  on  oil  and  gas  occurrence  and  other  considerations,  such  as 
the  characteristics  of  mineral-bearing  formations  and  historic  drilling  activity,  the  RFD  also  analyzed  the 
potential  for  anticipated  drilling  activity  over  the  next  20  years  (i.e.,  mineral  development  potential). 
Lands  in  the  Planning  Area  are  classified  as  having  moderate  to  no  potential  for  development  of  oil  and 
gas  resources,  depending  on  location  and  based  on  projected  drilling  densities  (BLM  2009a).  Drilling  in 
existing  fields  accounts  for  a  large  proportion  of  the  growth,  with  a  lesser  share  attributed  to  additional 
new  discoveries  in  both  conventional  and  unconventional  reservoirs. 
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Unconventional  oil  reservoirs,  specifically  fractured  shale  oil  reservoirs  formed  in  fine-grained  shale  rock 
with  low  permeability,  could  be  present  in  the  Mowry  Shale.  Exploration  and  development  of 
unconventional  oil  and  gas  from  the  Mowry  Shale  is  discussed  in  the  RED.  The  RFD  indicates  that  the 
Mowry  Shale  has  the  lowest  potential  for  development  during  the  planning  period  while  also  having  the 
lowest  undiscovered  resource  quantity.  Development  of  the  Mowry  Shale  would  likely  require 
horizontal  drilling  technology,  though  the  BLM  notes  that  the  Mowry  Shale  is  considered  difficult  to  drill 
horizontally  due  to  numerous  interbeds  of  commercial  bentonite  and  swelling  shale. 

The  RFD  considers  the  potential  for  development  of  CBNG  in  the  Planning  Area,  depending  on  location, 
to  be  low,  very  low,  or  nonexistent. 

There  could  be  adverse  impacts  to  oil  and  gas  exploration  and  development  activities  from  management 
actions  that  restrict  or  constrain  the  potential  for  oil  and  gas  leasing,  development,  and  exploration. 
Constraints  to  oil  and  gas  development  include  NSO,  CSU  restrictions,  timing  limitations  (TLS),  or  the 
allocation  of  public  land  for  management  of  other  resource  objectives  that  limit  or  prohibit  oil  and  gas 
exploration  and  development  (e.g.,  visual  resource  management  [VRM]  allocations).  These  restrictions 
could  include  provisions  imposed  prior  to  leasing  under  a  MLP.  The  MLP  concept,  criteria  for  MLP 
nomination,  and  potential  resources  of  concern  in  MLP  analysis  areas  considered  in  this  RMP  are 
discussed  in  Chapter  3,  Section  3.2.5  Leasable  Minerals  -  Oil  and  Gas. 

Additional  adverse  impacts  to  exploration  and  development  of  oil  and  gas  resources  can  result  from 
specific  management  actions  that  require  mitigation,  certain  BMPs,  or  other  lease  stipulations  to  protect 
resources  that  may  increase  project  costs  and  timeframes.  Beneficial  impacts  related  to  oil  and  gas 
exploration  and  development  can  result  from  management  actions  that  ease  restrictions  or  open  areas 
for  oil  and  gas  exploration  and  development,  thereby  increasing  the  potential  for  leasing,  exploration, 
and  development. 

Management  actions  to  protect  other  resource  values  may  directly  and  indirectly  impact  new  oil  and  gas 
leases,  exploration,  and  development.  A  direct  impact  is  one  that  either  specifically  prohibits  or  permits 
oil  and  gas  leasing,  exploration,  or  development.  Direct  impacts  include  managing  areas  as  closed  to 
new  oil  and  gas  leasing.  Indirect  impacts  result  from  management  actions  that  may  place  or  remove 
surface  use  restrictions  or  additional  requirements  on  oil  and  gas  exploration  and  development  (e.g., 
BMPs  or  mitigation).  These  actions  do  not  explicitly  permit  or  prohibit  oil  and  gas  exploration  and 
development  activity,  but  may  influence  an  operator's  decision  about  whether  to  proceed.  An  example 
of  an  indirect  impact  would  be  a  seasonal  restriction  on  entering  a  greater  sage-grouse  Key  Flabitat  Area 
for  part  of  the  year. 

4.2.5. 1  Methods  and  Assumptions 

The  unconstrained  baseline  RFD  for  oil  and  gas  in  the  Planning  Area  is  based  on  a  set  of  reasonable 
geologic,  engineering,  and  economic  assumptions  about  resource  occurrence  only,  and  past  and  present 
activity,  without  management  constraints  on  future  activities.  An  unconstrained  RFD  provides  a  basis 
for  comparing  alternatives.  Constrained  oil  and  gas  projections  typically  are  lower  than  those  in  the 
unconstrained  baseline  RFD  because  of  management  constraints  on  oil  and  gas  activities  in  the 
alternatives. 

It  is  important  to  note  that  the  RFD  is  not  a  decision,  and  it  neither  establishes  nor  implies  a  "cap"  on 
development.  Surface  disturbance  associated  with  well  counts  likely  will  be  reduced  in  the  future  as  the 
result  of  improvements  in  drilling-  and  well-completion  technologies  and  techniques.  Thus,  the  BLM 
uses  any  discussion  of  well  counts  in  the  RFD  only  to  form  the  basis  for  an  analysis  of  levels  of  impact.  In 
addition,  because  the  RFD  is  a  snapshot  in  time,  it  cannot  capture  how  future  advances  in  technology 
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may  make  it  possible  to  exploit  certain  oil  and  gas  plays  in  the  future  that  are  currently  not  economical 
or  commercially  exploit. 

Chapter  3  includes  a  summary  of  unconstrained  baseline  projections  for  oil  and  gas  drilling  activity  in  the 
Planning  Area.  Appendix  T  includes  detailed  projections  of  well  counts  by  alternative,  which  vary  by  the 
degree  of  management  constraints.  See  the  RFD  for  oil  and  gas  for  more  specific  information  on 
baseline  oil  and  gas  development  and  drilling  potential  in  the  Planning  Area  (BLM  2014a). 

Table  4-17  summarizes  projected  new-well  counts  for  the  alternatives  and  the  baseline  unconstrained 
projection  (only  standard  lease  stipulations  would  be  required)  (BLM  2009q).  The  projected  new-well 
counts  and  estimated  surface  disturbance  associated  with  wells  described  in  this  section  are  for  the 
period  2008  through  2027.  Appendix  T  includes  well  projections  by  type  of  oil  and  gas  well  by 
alternative. 


Table  4-17.  Bighorn  Basin  Planning  Area  Projected  New-Well  Counts  by  Alternative 


Alternative 

Total  Coalbed 

Natural  Gas  Wells 

Total  Conventional 

Oil  and  Gas  Wells 

Total  Oil  and 

Gas  Wells 

Percent  of  Total 

Wells  on  Federal 

Mineral  Estate 

Baseline  Unconstrained 
Projection^ 

150 

1,715 

1,865 

72.6 

Alternative  A 

128 

1,567 

1,695 

69.9 

Alternative  B 

61 

907 

968 

51.8 

Alternative  C 

144 

1,671 

1,815 

71.8 

Alternative  D 

124 

1,528 

1,652 

69.2 

Alternative  E 

59 

906 

965 

51.7 

Alternative  F 

124 

1,528 

1,652 

69.1 

Source:  BLM  2013a 

'Only  terms  and  conditions  of  the  standard  lease  form  would  be  applied;  operations  would  also  be  subject  to  existing  laws,  regulations,  Onshore 
Oil  and  Gas  Orders,  and  Notices  to  Lessees. 


Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Unless  otherwise  noted,  areas  that  are  open  to  oil  and  gas  leasing  will  be  open  to  geophysical 
exploration  subject  to  appropriate  mitigation  developed  through  use  of  the  mitigation 
guidelines  described  in  Appendix  H. 

•  Unless  otherwise  noted,  areas  closed  to  oil  and  gas  leasing  will  be  closed  to  geophysical 
exploration. 

•  The  BLM  can  authorize,  subject  to  appropriate  mitigation  developed  through  use  of  the 
mitigation  guidelines  described  in  Appendix  H,  geophysical  exploration  activities  in  VRM  Class  I 
and  II  areas  because  the  operations  are  short-term  activities. 

•  The  BLM  does  not  guarantee  access  to  mineral  leases  that  it  issues. 

•  Analysis  considers  the  baseline  total  unconstrained  oil  and  gas  development  potential  taken 
from  the  RFD  for  oil  and  gas  as  summarized  in  Chapter  3  and  applies  the  alternative  constraints 
from  the  other  resource  programs  as  described  in  Chapter  2.  The  RMP  will  not  modify  existing 
leases;  as  old  leases  expire  and  new  ones  are  issued,  new  leases  would  be  subject  to  relevant 
stipulations.  Flowever,  site-specific  COA  can  be  applied  to  applications  for  permit  to  drill  (APDs) 
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on  existing  leases  to  avoid  adverse  impacts  to  resource  values  by  development  per  43  CFR 
3101.1-2. 

•  Reasonable  mitigation  measures  could  include  modification  to  siting  or  design  of  facilities, 
timing  of  operations,  and  specification  of  interim  and  final  reclamation  requirements.  These 
modifications  might  occur  only  through  site-specific  post-lease  actions  (e.g.,  APDs  and  ROWs) 
that  are  supported  by  onsite  conditions  and/or  project-specific  NEPA  analysis.  Any  exceptions, 
modifications,  or  waivers  to  lease  stipulations  will  only  be  authorized  in  accordance  with 
applicable  regulatory  guidelines.  Surface-disturbing  and  other  disruptive  activities  could  occur 
at  existing  authorized  facilities. 

•  Areas  open  for  oil  and  gas  leasing  subject  to  major  constraints  have  greater  adverse  impacts  on 
oil  and  gas  leasing,  exploration,  and  development  compared  to  acres  subject  to  either  moderate 
constraints  or  standard  stipulations.  All  areas  identified  as  open  in  this  analysis  are  subject  to  at 
least  standard  stipulations.  In  addition,  some  of  these  areas  are  subject  to  moderate  and/or 
major  constraints.  Table  4-18  shows  acres  open  for  oil  and  gas  leasing  subject  to  moderate  and 
major  constraints,  as  well  as  acres  closed  to  oil  and  gas  leasing  for  each  alternative. 


Table  4-18.  Acres  of  Oil  and  Gas  Constraints  -  All  Alternatives 


Alternative 

Constraint  Type  (acres) 

Moderate 

Major 

Closed 

Alternative  A 

1,633,204 

889,435 

260,792 

Alternative  B 

335,109 

932,551 

2,464,745 

Alternative  C 

1,334,491 

91,956 

145,836 

Alternative  D 

1,714,685 

1,221,142 

292,353 

Alternative  E 

319,671 

969,432 

2,464,745 

Alternative  F 

1,709,652 

1,191,215 

324,829 

Source:  BLM  2013a 


•  Moderate  constraints  are  any  stipulations  or  COA  which  may  restrict  the  timing  or  placement  of 
oil  and  gas  development,  but  would  not  otherwise  restrict  the  overall  development.  Moderate 
constraints  include  all  TLS,  CSUs,  areas  where  surface-disturbing  activity  is  avoided,  and  VRM 
Class  II  areas. 

•  Major  constraints  are  any  stipulations  or  COA  which  may  restrict  the  timing  or  placement  of  oil 
and  gas  developments  and  may  result  in  an  operator  dropping  the  development  proposal. 

Major  constraints  include  NSOs,  areas  of  overlapping  TLS  that  last  more  than  6  months,  areas 
closed  to  surface-disturbing  activity,  areas  where  surface-disturbing  activity  is  prohibited,  and 
VRM  Class  I  areas.  Leaseholders  have  the  right  to  explore,  develop,  and  produce  mineral 
resources  from  any  valid,  existing  lease,  even  if  the  area  containing  the  lease  was  proposed  to 
be  closed  to  future  leasing. 

•  Because  of  overlaps  between  management  restrictions  on  oil  and  gas  leasing  (i.e.,  CSU,  TLS,  and 
NSO),  individual  restrictions  associated  with  resources  and  special  designations  described  in  this 
section  are  not  additive.  As  described  in  the  Glossary,  the  BLM  has  factored  these  overlapping 
restrictions  into  the  overall  oil  and  gas  constraints  (major,  moderate,  open,  closed)  for  each 
alternative,  where  appropriate.  For  example,  while  a  TLS  restriction  is  generally  considered  a 
moderate  constraint,  overlapping  TLS  that  restrict  the  use  of  an  area  for  6  months  or  more  are 
considered  a  major  constraint.  In  areas  where  overlapping  management  is  the  same  and  applies 
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year-round  (e.g.,  two  overlapping  NSOs),  there  is  no  additional  or  additive  effect.  Finally,  where 
different  types  of  restrictions  overlap  (e.g.,  an  area  managed  as  an  NSO  for  cultural  resources 
and  closed  for  wildlife  values),  the  more  restrictive  management  would  apply.  Maps  18-23 
provide  a  visual  representation  of  constraints  by  alternative. 

•  Oil  and  gas  resources  are  considered  unrecoverable  in  areas  designated  closed  to  leasing.  They 
would  also  be  considered  unrecoverable  in  areas  open  to  leasing  but  where  surface  use 
constraints  prohibit  development  operations  on  areas  larger  than  can  be  technically  and 
economically  developed  from  offsite  locations.  Oil  and  gas  resources  within  leased  in-holdings 
would  be  considered  recoverable. 

•  Oil  and  gas  development  potential  is  based  on  the  following  categories: 

o  High  potential  for  hydrocarbon  development  indicates  areas  where  the  average  well  density 
is  anticipated  to  be  more  than  100  wells  per  township. 

o  Moderate  potential  for  hydrocarbon  development  indicates  areas  where  the  average  well 
density  is  anticipated  to  be  between  20  and  100  wells  per  township. 

o  Low  potential  for  hydrocarbon  development  indicates  areas  where  the  average  well  density 
is  anticipated  to  be  2  to  fewer  than  20  wells  per  township, 
o  Very  low  potential  for  hydrocarbon  development  indicates  areas  where  the  average  well 
density  is  anticipated  to  be  fewer  than  2  wells  per  township. 

o  No  potential  for  hydrocarbon  development  indicates  areas  where  no  wells  are  anticipated. 

•  Directional  drilling  viability  and  offset  distance  varies  with  the  target  formation,  the  top  depth  of 
the  target  formation,  and  formation  productivity.  Directional  drilling  distances  of  %  mile  are 
assumed  to  be  standard  practice  in  most  formations  with  current  technology. 

•  For  the  purposes  of  this  analysis,  hydrocarbon  resources  more  than  %  mile  inside  the  boundary 
of  an  NSO  area  would  generally  be  unrecoverable. 

•  Directional  drilling  potentially  increases  well  development  costs  by  approximately  10  percent  to 
15  percent  for  offset  distances  of  up  to  2,000  feet  (Eustes  2003). 

•  Directional  drilling  can  increase  the  risk  of  unrecoverable  hydrocarbon  resources  in  cases  when 
the  drill  stem  gets  irretrievably  stuck  and  the  production  casing  cannot  be  set  to  the  bottom  of 
the  production  formation. 

4.2. 5. 2  Summary  of  Impacts  by  Alternative 

Management  actions  that  restrict  or  constrain  the  potential  for  oil  and  gas  leasing,  development,  and 
exploration  (via  NSO,  CSU,  and  timing  limitations  [TLS]  restrictions  or  managing  areas  as  closed)  would 
result  in  adverse  impacts  to  the  development  and  production  of  oil  and  gas;  management  actions  that 
ease  restrictions  or  maintain  areas  as  open  for  oil  and  gas  exploration  and  development  would  result  in 
beneficial  impacts  to  the  development  and  production  of  oil  and  gas.  All  of  the  alternatives  include 
management  that  restricts  oil  and  gas  leasing  and  development  to  varying  levels;  alternatives  B  and  E 
would  generally  result  in  the  most  adverse  impacts  to  oil  and  gas  development  and  Alternative  C  the 
least.  Figure  4-3  displays  the  acreage  open  to  oil  and  gas  development  subject  to  the  standard  lease 
form,  open  with  constraints,  and  closed  under  each  alternative.  Projected  new  well  counts  under  each 
alternative  are  listed  in  Table  4-17.  Areas  closed  to  oil  and  gas  development  are  smallest  under 
Alternative  C  (145,836  acres)  and  largest  under  alternatives  B  and  E  (2,464,745  acres).  The  number  of 
acres  within  the  Planning  Area  by  level  of  constraint  is  depicted  in  Figure  4-3.  Impacts  to  oil  and  gas 
exploration  and  development  from  the  restriction  of  geophysical  exploration  would  be  the  greatest 
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under  Alternative  E  due  to  closure  of  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  to 
geophysical  exploration.  The  number  of  acres  within  the  Planning  Area  closed  to  leasing  because  the 
management  of  special  designations  (e.g.,  ACECs  and  National  Historic  Trails  [NHTs])  is  depicted  in  Table 
4-19.  Additionally,  the  BLM  manages  lands  with  wilderness  characteristics  as  closed  to  oil  and  gas 
leasing  under  alternatives  B  and  E  (471,727  acres  of  federal  mineral  estate),  under  Alternative  F  (44,538 
acres  of  federal  mineral  estate),  except  for  the  Painted  Hills  under  Alternative  F,  which  are  available  for 
leasing  with  an  NSO  restriction.  Alternatives  C,  D,  and  F  establish  Oil  and  Gas  Management  Areas 
(430,647  acres  of  federal  mineral  estate  for  Alternative  C;  441,662  acres  of  federal  mineral  estate  for 
alternatives  D  and  F)  allowing  full  development  of  known  oil  and  gas  resources  in  existing  fields  and 
exempting  these  areas  from  certain  discretionary  seasonal  wildlife  limitations  and  other  restrictions, 
resulting  in  beneficial  impacts  to  oil  and  gas  exploration  and  development.  However,  alternatives  D  and 
F  place  additional  stipulations  on  oil  and  gas-related  surface  disturbances  in  the  Absaroka  Front, 
Fifteenmile,  and  Big  Horn  Front  MLP  analysis  areas  for  the  protection  of  big  game,  geologic  features,  and 
LRP  soils.  As  a  result,  alternatives  D  and  F  could  have  additional  adverse  impacts  on  oil  and  gas 
development  in  these  MLP  analysis  areas  compared  to  alternatives  A  and  C.  However,  because  of  the 
generally  low  to  very  low  potential  for  oil  and  gas  development  and  redundancies  with  other  restrictions 
on  mineral  leasing  from  the  management  of  other  program  areas,  management  specific  to  the  MLP  is 
less  likely  to  adversely  affect  oil  and  gas  development  in  these  areas. 

The  development  potential  for  leasable  oil  and  gas  in  the  Planning  Area  ranges  from  moderate  to  no 
potential,  depending  on  location.  As  shown  in  Table  4-20,  alternatives  A,  B,  E,  D,  and  F  all  contain  areas 
managed  as  closed  to  oil  and  gas  leasing  that  include  some  areas  with  moderate  development  potential 
(6,759  acres  for  Alternative  A;  220,758  acres  for  alternatives  B  and  E;  2,840  acres  for  Alternative  D; 

2,834  acres  for  Alternative  F). 
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Figure  4-3.  Oil  and  Gas  Constraints  by  Alternative 
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Table  4-19.  Acres  of  Federal  Mineral  Estate  Closed  to  Oil  and  Gas  Leasing  due  to 
Special  Designations  and  Other  Management  Areas^ 


Type  of  Area 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Wilderness  Study  Areas 

139,127 

139,127 

139,127 

139,127 

139,127 

139,127 

Lands  with  Wilderness 

Characteristics 

0 

471,746 

0 

0 

471,746 

44,538 

National  Historic  Trails 

0 

0 

0 

0 

0 

0 

National  Historic  Landmark 

0 

12,506 

72 

72 

12,506 

72 

Areas  of  Critical  Environmental 

Concern 

45,456 

299,101^ 

6,298 

70,447 

1,427,803 

125,997 

Wild  and  Scenic  Rivers 

17,261 

26,303 

7,869 

14,324 

26,303 

14,471 

Absaroka  Front  Management  Area 

0 

252,590 

751 

87,755 

252,590 

87,760 

Special  Recreation  Management 
Areas 

0 

0 

0 

0 

0 

0 

Sources:  BLM  2009a;  BLM  2013a 

^Acreages  provided  indicate  areas  closed  to  leasing  as  a  direct  result  of  the  management  of  the  special  designation  or  other  management  area, 
other  areas  may  be  closed  to  leasing  as  a  result  of  other  overlapping  resource  considerations. 

^Greater  sage-grouse  Key  Habitat  Areas  are  closed  to  oil  and  gas  leasing  under  Alternative  B  and  Alternative  E;  however,  unlike  Alternative  E, 
Alternative  B  does  not  designate  Key  Habitat  Areas  as  an  Area  of  Critical  Environmental  Concern. 
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Table  4-20.  Acres  of  Oil  and  Gas  Development  Potential  and  Constraints  by  Alternative 


Development 

Potential 

Constraint 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Moderate 

Closed^ 

6,759 

220,758 

0 

2,840 

220,758 

2,834 

Standard  Terms  &  Conditions 

156,143 

25,008 

201,683 

57,445 

24,994 

57,445 

Moderate  Constraints 

135,306 

27,425 

129,453 

214,863 

27,425 

214,633 

Major  Constraints 

39,668 

64,686 

6,740 

62,728 

64,700 

62,965 

Low 

Closed^ 

32,109 

935,118 

26 

3,528 

935,118 

7,691 

Standard  Terms  &  Conditions 

594,108 

147,003 

1,129,423 

410,346 

146,057 

410,226 

Moderate  Constraints 

726,909 

186,122 

611,921 

855,510 

185,780 

850,790 

Major  Constraints 

422,135 

507,018 

33,892 

505,877 

508,306 

506,554 

Very  Low 

Closed^ 

79,030 

1,095,334 

6,082 

95,365 

109,334 

122,210 

Standard  Terms  &  Conditions 

549,053 

211,221 

1,154,146 

409,787 

190,738 

410,925 

Moderate  Constraints 

739,522 

121,455 

571,002 

627,236 

106,359 

629,252 

Major  Constraints 

412,167 

351,761 

48,543 

647,383 

387,341 

617,385 

None 

Closed^ 

3,775 

74,332 

624 

51,414 

74,332 

52,960 

Standard  Terms  &  Conditions 

55,233 

22,374 

80,420 

33,705 

22,374 

33,705 

Moderate  Constraints 

31,424 

96 

22,055 

16,322 

96 

14,940 

Major  Constraints 

15,432 

9,062 

2,765 

4,423 

9,062 

4,259 

Sources:  BLM  2009a;  BLM  2013a 


^There  are  no  oil  and  gas  development  potential  data  for  Wilderness  Study  Areas  (141,068  acres),  and  the  data  in  this  table  do  not  reflect  those  areas.  All  Wilderness  Study  Areas  are  closed  to  new 
leasable  mineral  exploration  and  development  (BLM  2012a). 
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4.2. 5. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Under  all  alternatives,  management  that  results  in  areas  being  open,  open  with  constraints,  or  closed 
would  respectively  allow,  limit,  or  prohibit  exploration  and  development  in  certain  areas.  This 
management  would  result  in  direct  impacts  to  oil  and  gas  development.  Impacts  would  be  similar 
across  alternatives  because  the  definition  of  areas  open  subject  to  the  standard  lease  form,  open  with 
moderate  constraints,  open  with  major  constraints,  and  closed  are  the  same  for  all  alternatives  (see 
Glossary).  The  severity  of  these  impacts  would  vary  by  alternative  based  on  amount  of  acreage  and 
associated  oil  and  gas  development  potential.  Protective  measures  for  other  resources,  including 
limiting  or  prohibiting  access  and  development  or  controlling  the  timing  or  nature  of  development, 
would  result  in  adverse  impacts.  Restrictions  on  oil  and  gas  development  under  each  of  the  alternatives 
also  would  result  in  adverse  impacts  to  the  rate  of  oil  and  gas  exploration,  development,  and  extraction. 
These  impacts  would  increase  costs,  both  to  the  operator  and  the  product  end  user,  of  exploring  for, 
developing,  and  extracting  oil  and  gas.  Under  all  alternatives,  operators  must  employ  BMPs  in  the 
exploration,  development,  production,  and  abandonment  of  oil  and  gas  resources. 

Under  all  alternatives,  areas  closed  to  oil  and  gas  leasing  would  be  closed  to  geophysical  exploration  and 
areas  open  to  oil  and  gas  leasing  would  be  open  to  geophysical  exploration,  subject  to  mitigation 
measures  described  in  Appendix  I  as  appropriate.  Managing  areas  as  closed  would  prohibit  oil  and  gas 
exploration  and  subsequent  development  and  extraction.  This  would  result  in  adverse  impacts  to 
exploration  and  development  of  fluid  mineral  resources.  In  instances  where  geophysical  exploration  is 
allowed  subject  to  mitigation,  operators  may  incur  increased  costs  from  the  use  of  more  expensive,  but 
less  surface-disturbing  techniques  (e.g.,  small,  portable  foot-  or  helicopter-transported  surveying 
equipment  in  areas  with  surface  use  restrictions).  If  surface  use  restrictions  or  mitigation  requirements 
prevent  or  discourage  an  operator  from  effectively  surveying/exploring  oil  and  gas  resources, 
development  could  be  sited  based  on  incomplete  information,  affecting  the  potential  success  of  a  future 
well.  This  could  also  result  in  increased  costs  to  the  operator  and  in  nonproductive  disturbances  to  land 
and  surface  resources.  Alternatively,  allowing  geophysical  exploration  in  areas  open  to  oil  and  gas 
development,  if  performed  within  the  constraints  necessary  to  protect  other  resources,  could  result  in 
beneficial  impacts  to  oil  and  gas  exploration  and  development. 

In  areas  where  federal  oil  and  gas  leases  are  or  have  been  issued  without  stipulations,  subsequently 
placing  additional  mitigation  measures  on  exploration  and  development  may  result  in  adverse  impacts 
to  ongoing  or  future  oil  and  gas  development.  Requiring  additional  stipulations  on  new  leases  may 
constrain  exploration,  development,  production,  or  other  actions  that  increase  the  timeframe  and  cost 
of  operations.  Mitigating  measures  attached  to  an  APD  as  COA  influence  how  an  activity  is 
accomplished,  but  rarely  preclude  the  activity.  Such  management  actions  in  complex  areas  involving 
impact  avoidance  to  several  resources  may  limit  oil  and  gas  operations. 

Special  designations  (e.g.,  ACECs,  NHTs,  WSAs)  and  other  management  areas  (e.g.,  recreation 
management  areas)  may  result  in  adverse  impacts  to  oil  and  gas  exploration  and  development, 
depending  on  their  location  in  relation  to  oil  and  gas  development  potential.  These  lands  may  be 
subject  to  a  variety  of  restrictions  related  to  oil  and  gas  exploration  or  development  (e.g.,  closures,  NSO 
restrictions,  CSU  and  TLS  stipulations),  or  require  certain  BMPs  or  mitigation  to  preserve  resource  and 
management  objectives  in  these  areas.  Special  stipulations,  such  as  required  resource  surveys,  also  may 
be  applied.  Discussions  of  overall  constraints  for  oil  and  gas  for  each  alternative  capture  impacts  from 
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these  special  designations.  Respective  sections  in  this  chapter  discuss  specific  impacts  of  the 
management  for  each  area. 

Management  actions  that  prescribe  certain  BMPs  and  mitigation  would  affect  all  alternatives  on  a 
project-specific  basis,  depending  on  the  overall  constraints  under  each  alternative.  While  specific 
mitigation  measures  generally  would  be  consistent,  the  nature  and  level  of  impacts  to  oil  and  gas 
development  would  vary  among  alternatives  and  may  also  vary  based  on  site-specific  conditions  that 
would  be  evaluated  in  implementation-level  environmental  documents.  In  general,  constraints  on 
exploration,  development,  production,  and  abandonment  of  oil  and  gas  resources  (e.g.,  NSO,  CSU,  or 
TLS)  would  increase  project  timeframes  and  costs,  and  may  limit  the  number  of  well  pads  and  amount  of 
surface  disturbance  on  a  lease.  This  would  be  an  adverse  impact.  However,  such  constraints  may  result 
in  beneficial  impacts  to  other  resources  in  a  given  area. 

Under  all  alternatives,  implementing  mitigation  measures  to  reduce  air  quality  emissions  from  current 
levels  and  applying  BMPs  for  oil  and  gas  activities  that  could  affect  groundwater  resources  would 
require  certain  technologies  and  mitigation  that  may  increase  project  costs.  This  would  result  in  adverse 
impacts  to  oil  and  gas  development. 

On  split-estate  lands  (areas  with  private  surface  ownership  and  federal  mineral  estate),  the  BLM  applies 
the  same  stipulations,  COAs,  and/or  conservation  measures  and  as  those  applied  on  surrounding  BLM- 
administered  lands  to  the  maximum  extent  permissible  under  existing  authorities  and  in  coordination 
with  the  landowner.  The  BLM  would  consider  the  views  of  the  surface  owner  in  these  leasing 
determinations,  such  as  the  routing  of  access  roads  and  location  of  well  pads,  which  would  encourage 
proactive  issue  identification  and  dispute  resolution.  However,  adverse  impacts  may  result  from  an 
increase  in  the  timeframe  for  processing  and  developing  leases,  increasing  project  costs,  or  the  potential 
relocation  of  well  pads  and  infrastructure. 

When  necessary  to  protect  important  resources,  the  BLM  would  attach  COA  for  operations  proposed  on 
existing  oil  and  gas  leases  within  areas  designated  as  closed  to  leasing,  which  would  exclude  surface 
occupancy  and  surface  disturbance.  The  BLM  would  do  this  to  the  maximum  extent  possible  without 
violating  lease  rights.  Such  restrictions  on  occupancy  and  surface  disturbance  may  limit  the  operator's 
ability  to  extract  the  federal  oil  and  gas  resources  under  lease.  For  example,  directional  drilling  from  an 
area  outside  such  a  lease  to  an  operator-targeted  bottom-hole  location  in  a  leased  area  may  not  be 
technically  or  economically  feasible. 

Under  all  alternatives,  the  BLM  would  require  special  status  species  inventories  for  surface-disturbing 
projects  in  known  or  suspected  special  status  species  habitat.  Postponing  or  modifying  projects  that 
may  affect  special  status  species  would  lead  to  a  delay  in  the  development  and/or  the  relocation  of  well 
pads,  access  roads,  pipelines,  or  ancillary  facilities. 

Subject  to  valid  existing  rights,  the  BLM  would  prioritize  leasing  and  authorizing  development  of  fluid 
mineral  resources  in  greater  sage-grouse  habitat  areas  in  the  following  order:  1)  outside  of  PHMAs  and 
GHMAs,  2)  non-habitat  areas  inside  of  PHMAs  and  GHMAs,  and  3)  least  suitable  habitat  areas  inside  of 
PHMAs  and  GHMAs.  Where  adverse  effects  to  greater  sage-grouse  populations  or  habitat  are 
anticipated,  the  BLM  would  work  with  the  project  proponent  in  developing  an  APD  to  avoid,  reduce  and 
mitigate  adverse  impacts  to  the  extent  compatible  with  lessees'  rights  to  drill  and  produce  fluid  mineral 
resources. 

Typical  impacts  from  cultural  resource  management  actions  on  oil  and  gas  exploration  and  development 
would  include  increased  well  development  costs  associated  with  cultural  resource  inventories, 
relocation  of  projects  (well  pads,  roads,  pipelines)  to  avoid  a  cultural  site,  implementation  of  offsite 
drilling  (directional  drilling)  techniques,  and/or  site  excavation  if  avoidance  is  not  possible.  Discovery  of 
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previously  undocumented  cultural  features  during  project  construction  would  delay  project 
implementation  while  the  site  is  evaluated. 

Under  all  alternatives,  management  actions  for  ROWs  would  allow,  limit,  or  prohibit  facilities  and 
infrastructure  necessary  for  the  development  and  extraction  of  oil  and  gas  resources  including  access 
roads,  powerlines,  and  pipelines.  This  would  impact  oil  and  gas  development.  Federal  regulations 
require  ROW  grants  for  access  roads,  powerlines,  or  pipelines  that  cross  one  lease  to  access  another. 
Avoiding  or  excluding  these  authorizations  could  limit  or  prohibit  legal  access  and  infrastructure  to  well 
pads.  Management  that  limits  or  prohibits  ROW  authorizations  (ROW  avoidance  and  exclusion  areas) 
would  result  in  adverse  impacts  to  oil  and  gas  development.  Designating  ROW  corridors  up  front  could 
eliminate  or  reduce  land  use  conflicts  and  beneficially  affect  oil  and  gas  development  and  pipelines. 

Oil  and  gas  exploration  and  development  often  occur  in  grazing  allotments.  Oil  and  gas  operators  would 
have  to  abide  by  mitigation  specified  in  lease  stipulations  or  in  the  COA  for  those  operations.  Mitigation 
measures  required  to  minimize  adverse  impacts  to  livestock  grazing  would  increase  the  cost  of  oil  and 
gas  exploration  and  development.  These  measures  would  include  providing  for  the  upkeep  and  repair 
of  fences  and  gates  and  taking  measures  to  prevent  loss  of  or  injury  to  livestock.  The  BLM  would  not 
expect  livestock  mitigation  to  substantially  affect  the  technical  or  economic  viability  of  oil  and  gas 
development. 

Reclaiming  areas  of  surface  disturbance  with  native  grass  and  forb  species  to  prevent  erosion; 
monitoring  and  treating  weeds  and  other  nonnative,  invasive  plant  species  that  occupy  areas  disturbed 
by  oil  and  gas  development  and  production;  and  returning  vegetation  and  habitat  to  pre-disturbance 
conditions  is  required  in  all  cases,  increasing  project  costs. 

Under  all  alternatives,  the  extent  of  impacts  to  oil  and  gas  development  from  constraints  and  limitations 
on  exploration  and  development  relates  directly  to  oil  and  gas  development  potential  in  an  area. 
Management  actions  that  constrain  development  of  oil  and  gas  in  high-potential  areas  generally  would 
result  in  more  impacts  to  development  than  similar  management  actions  that  constrain  development  in 
low-potential  areas.  The  RFD  for  oil  and  gas  describes  the  potential  for  oil  and  gas  occurrence  and 
development  in  the  Planning  Area  (BLM  2014a). 

Alternative  A 

Resource  Uses 

Under  Alternative  A,  260,792  acres  of  BLM-administered  mineral  estate  would  be  closed  to  mineral 
leasing  (Map  18).  Managing  areas  as  closed  to  oil  and  gas  leasing  would  reduce  the  amount  of  land 
available  for  oil  and  gas  leasing  and  prohibit  development  in  these  areas.  This  would  result  in  direct 
adverse  impacts  to  oil  and  gas  development. 

Under  Alternative  A,  889,435  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  major  constraints  (Map  18).  Major  constraints 
to  oil  and  gas  exploration  and  development,  such  as  NSO  restrictions  or  overlapping  TLS  restrictions, 
limit  or  prohibit  development  in  these  areas  or  require  certain  drilling  techniques,  BMPs,  or  other 
mitigation.  This  results  in  adverse  impacts  to  oil  and  gas  exploration  and  development.  In  some  cases, 
operations  can  be  modified  to  accommodate  such  restrictions,  but  these  modifications  can  be  costly, 
increase  project  timeframes,  or  be  otherwise  undesirable  to  oil  and  gas  operators.  Companies  typically 
drill  oil  and  gas  wells  vertically  because  the  costs  are  lower  and  drilling  problems  are  less  likely,  but  they 
could  employ  directional  drilling  in  an  area  with  an  NSO  restriction  to  protect  other  resources.  For 
example,  an  operator  might  be  able  to  place  a  well  pad,  access  road,  or  production  facility  in  a  less 
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sensitive  area  and  drill  the  well  directionally  to  recover  reserves  underlying  the  area  with  the  NSO  if 
under  certain  conditions,  such  as  favorable  geologic  and  drilling  conditions.  However,  even  if  technically 
feasible,  the  increased  costs  associated  with  directional  drilling  may  make  some  drilling  activities 
uneconomical.  Because  directional  drilling  has  certain  limitations,  operators  may  not  be  able  to  develop 
all  the  oil  and  gas  resources  from  all  the  acreage  associated  with  large  NSO  areas.  Companies  typically 
cannot  use  directional  drilling  to  develop  CBNG  because  the  reservoirs  are  too  shallow  (BLM  2014a). 
Because  of  the  costs  associated  with  restrictions,  an  operator  may  decide  to  not  develop  oil  and  gas 
resources  in  an  area  with  major  constraints. 

Under  Alternative  A,  1,633,204  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  moderate  constraints  (Map  18).  Moderate 
constraints  limit  the  time  of  construction  and  operation  activities  or  require  specific  mitigation  or  lease 
stipulations.  This  would  result  in  adverse  impacts  to  oil  and  gas  leasing.  Moderate  constraints  do  not 
necessarily  remove  the  area  from  development  or  exploration  of  oil  and  gas  or  require  directional 
drilling.  Under  TLS  restrictions,  development  may  become  more  intensive  over  a  shorter  period  to 
complete  operations  before  timing  restrictions  apply.  In  areas  with  overlapping  TLS  restrictions, 
companies  may  be  limited  to  narrow  timeframes  to  complete  work,  which  may  result  in  major 
constraints.  In  some  cases,  an  operator  may  have  to  start  development  and  then  postpone  operations 
during  specific  periods.  If  the  window  during  which  work  can  be  done  is  too  short,  a  development 
project  may  have  to  proceed  in  phases,  requiring  more  time  to  complete,  adding  to  the  project's  cost, 
and  increasing  the  time  before  the  investment  is  recovered.  CSU  restrictions  could  require  specific  lease 
stipulations  to  meet  other  resource  management  objectives  and  make  the  development  of  oil  and  gas 
uneconomical  or  unattractive  to  potential  operators. 

Under  Alternative  A,  1,354,593  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  only  (Map  18).  Managing  areas  open  to  oil  and  gas 
exploration  and  development  allows  oil  and  gas  leasing  and  development  in  these  areas  with  only 
standard  lease  stipulations.  This  would  result  in  beneficial  impacts. 

As  a  result  of  the  oil  and  gas  constraints  under  Alternative  A,  projected  drilling  is  reduced  from  the 
baseline  unconstrained  projections.  The  baseline  scenario  projects  1,354  federal  wells  could  be  drilled 
in  the  Planning  Area.  These  include  1,249  conventional  wells  and  105  CBNG  wells.  Under  Alternative  A, 
1,184  wells  are  projected  (1,101  conventional  wells  and  83  CBNG  wells).  This  represents  an 
approximately  13  percent  decrease  from  the  baseline,  or  148  fewer  federal  conventional  wells  and  22 
fewer  federal  CBNG  wells.  Under  Alternative  A,  139  fewer  federal  oil  and  gas  wells  are  expected  to 
remain  in  production  at  the  end  of  the  planning  period  compared  to  the  projected  baseline  scenario. 

This  represents  an  approximately  5  percent  decrease  from  the  baseline  scenario.  Abandonment  of 
federal  wells  is  expected  to  decrease  slightly  (approximately  3  percent),  from  957  wells  under  the 
baseline  scenario,  to  926  wells  under  Alternative  A  (BLM  2014a). 

Designating  ROW  exclusion  and  avoidance  areas  would  prohibit  or  limit  ROW  authorizations  for  roads, 
pipelines,  or  other  infrastructure  that  may  be  necessary  for  the  development  of  oil  and  gas  resources. 
This  would  result  in  adverse  impacts  to  oil  and  gas  development.  Under  Alternative  A,  the  BLM  manages 
940,943  acres  as  ROW  avoidance  areas  and  61,147  acres  as  ROW  exclusion  areas. 

Special  Designations 

Special  designations  (ACECs,  NHTs,  WSAs,  and  WSRs)  under  Alternative  A  may  result  in  adverse  impacts 
to  oil  and  gas  exploration  and  development.  However,  because  these  areas  are  generally  small,  the 
impacts  to  overall  use  of  oil  and  gas  resources  would  generally  be  limited.  In  addition  to  WSAs, 
Alternative  A  manages  portions  of  some  ACECs  and  some  WSR  eligible  waterway  segments  as  closed  to 
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oil  and  gas  leasing  (Table  4-19).  Alternative  A  also  manages  areas  within  %  mile  of  the  Nez  Perce 
(Neeme-poo)  NHT  and  Other  Historic  Trails,  seven  WSR  eligible  waterway  segments,  and  the  Red  Gulch 
Dinosaur  Tracksite  ACEC,  Big  Cedar  Ridge,  Five  Springs  Falls,  and  Upper  Owl  Creek  ACECs  as  available  for 
oil  and  gas  leasing  with  an  NSO  restriction. 

Resources 

Under  Alternative  A,  restrictions  and  constraints  on  oil  and  gas  development  would  result  from 
management  actions  to  protect  resources.  The  most  extensive  impacts  to  oil  and  gas  leasing  from 
management  of  resources  under  Alternative  A  would  result  from  restrictions  for  greater  sage-grouse, 
raptor  nesting,  and  big  game  crucial  winter  range. 

Alternative  A  allows  new  surface  discharges  of  produced  water  at  the  discretion  of  the  Wyoming  DEQ 
and  the  BLM,  and  subject  to  the  Wyoming  water  quality  standards,  which  would  generally  result  in 
beneficial  impacts  by  giving  operators  flexibility  to  determine  their  preferred  method  of  disposal. 

Under  Alternative  A,  adverse  impacts  to  oil  and  gas  development  would  result  from  management  of 
greater  sage-grouse  leks,  nesting  and  early  brood-rearing  habitat,  and  winter  concentration  areas  on 
new  and  existing  leases,  including: 

•  CSU  restrictions  within  %  mile  of  occupied  leks 

•  TLS  restrictions  in  early  brood-rearing  habitats  within  2  miles  of  occupied  leks  (834,543  acres) 

•  TLS  restrictions  in  identified  nesting  and  brood-rearing  habitat  outside  the  2-mile  buffer  from 
March  15  to  July  15  (CYFO  seasonal  restrictions  are  from  February  1  to  July  31) 

•  TLS  restrictions  within  winter  concentration  areas  from  November  15  to  March  14 

These  restrictions  would  impose  moderate  constraints  to  oil  and  gas  development,  which  would  result 
in  adverse  impacts.  The  impacts  of  these  restrictions  would  vary  across  the  Planning  Area,  depending 
on  the  projected  development  potential  for  oil  and  gas  resources.  For  BLM-administered  lands, 
management  that  constrains  oil  and  gas  development  around  greater  sage-grouse  leks,  in  nesting  and 
early  brood-rearing  habitat,  and  in  winter  concentration  areas  would  affect  approximately  337,712  acres 
of  moderate-potential  areas,  400,655  acres  of  low-potential  areas,  and  368,485  acres  of  very-low- 
potential  areas.  Restrictions  applied  in  low-  and  very-low-potential  areas  may  result  in  only  limited 
impacts  to  oil  and  gas  development.  Impacts  to  oil  and  gas  development  from  restrictions  that  constrain 
development  in  moderate-potential  areas  would  be  greater  than  restrictions  that  constrain 
development  in  low-  and  very-low-potential  areas. 

Under  Alternative  A,  restrictions  on  surface  disturbances  (i.e.,  TLS  stipulations)  in  raptor  nesting  areas 
would  prohibit  development  or  require  lease  stipulations  that  may  make  oil  and  gas  development  more 
difficult.  This  would  result  in  adverse  impacts  to  oil  and  gas  resources.  Under  Alternative  A,  designated 
raptor  nest  buffer  areas  would  include  approximately  337,662  acres  of  BLM-administered  surface. 

Timing  restrictions  on  surface-disturbing  activities  in  these  areas  would  narrow  the  available  time  for 
construction  activities  and  potentially  increase  project  costs.  This  may  adversely  affect  oil  and  gas 
development.  Under  Alternative  A,  TLS  restrictions  for  raptor  nesting  areas  would  occur  on 
approximately  47,429  acres  with  moderate  oil  and  gas  development  potential,  148,729  acres  with  low 
potential,  and  125,746  acres  with  very  low  potential.  As  with  oil  and  gas  restrictions  for  greater  sage- 
grouse  habitat,  impacts  from  TLS  restrictions  for  raptor  nest  areas  in  moderate-potential  areas  would  be 
greater  than  restrictions  in  low-  and  very-low-potential  areas. 

Under  Alternative  A,  TLS  restrictions  in  big  game  crucial  winter  range  (1,324,371  acres)  would  reduce 
the  time  available  for  oil  and  gas  activities  and  potentially  increase  project  timeframes  and  costs.  This 
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would  result  in  adverse  impacts  to  oil  and  gas  resources.  In  addition,  applying  CSU  restrictions  for  big 
game  migration  corridors,  narrow  ridges,  overlapping  big  game  crucial  winter  range  (72,850  acres), 
including  within  the  Absaroka  Front  and  Big  Horn  Front  areas,  would  require  lease  stipulations  that  may 
increase  project  timeframes  and  costs.  This  would  result  in  adverse  impacts  to  oil  and  gas  resources. 

Under  Alternative  A,  wildlife  seasonal  protections  may  be  extended  to  surface-disturbing  and  disruptive 
activities  related  to  project  maintenance  and  operation  (including  production)  on  a  case-by-case  basis. 
Extending  the  seasonal  protections  described  above  would  result  in  ongoing  adverse  impacts  to  oil  and 
gas  development  by  requiring  additional  coordination  to  schedule  project  activities  in  accordance  with 
seasonal  stipulations  and  potentially  increasing  project  costs. 

Alternative  A  prohibits  surface-disturbing  activities  within  500  feet  of  surface  water  and 
riparian/wetland  areas  (70,715  acres).  Prohibiting  surface  disturbance  in  these  areas  would  exclude 
ROWS  in  these  areas  and  prohibit  the  development  of  oil  and  gas  resources,  which  would  result  in 
adverse  impacts  to  oil  and  gas  development. 

Of  the  areas  available  for  oil  and  gas  leasing,  82,295  acres  are  in  VRM  Class  II  areas,  340,817  acres  are  in 
VRM  Class  III  areas,  and  642,361  acres  are  in  VRM  Class  IV  areas.  In  VRM  Class  I  areas,  the  level  of 
change  to  the  characteristic  landscape  should  be  very  low;  therefore,  VRM  Class  I  areas  are  closed  to  oil 
and  gas  leasing.  In  VRM  Class  II  areas,  the  level  of  change  to  the  characteristic  landscape  should  be  low. 
Oil  and  gas  exploration  and  development  activities  may  be  restricted  or  limited  in  VRM  Class  II  areas. 
VRM  objectives  in  Class  II  areas  may  limit  the  development  of  facilities.  If  the  BLM  approves  oil  and  gas 
development  in  these  areas,  siting,  design,  and  other  mitigation  may  be  required  to  ensure  that 
management  objectives  for  visual  resources  are  met.  Objectives  for  VRM  Class  III,  Class  IV,  or 
unclassified  area  generally  allow  activities,  subject  to  some  level  of  mitigation. 

The  nature  and  extent  of  impacts  to  the  oil  and  gas  resources  from  VRM  would  vary  according  to  the 
projected  oil  and  gas  development  potential  of  the  subject  lands.  Of  the  areas  available  for  oil  and  gas 
leasing,  VRM  Class  II  areas  include  approximately  14,668  acres  with  a  moderate  potential  for  oil  and  gas 
resources,  approximately  69,597  acres  with  a  low  potential  for  oil  and  gas  resources,  and  approximately 
409,616  acres  with  a  very  low  potential  for  oil  and  gas  resources.  Impacts  to  oil  and  gas  development 
from  management  as  VRM  Class  II  would  be  greater  in  moderate-potential  lands  than  in  low-  and  very- 
low-potential  lands,  because  moderate-potential  lands  are  more  likely  to  be  developed  than  low-  and 
very-low-potential  lands. 

Alternative  B 

Resource  Uses 

Under  Alternative  B,  geophysical  exploration  is  subject  to  limitations  on  motorized  vehicle  use  and 
restrictions  on  surface-disturbing  activities.  This  would  result  in  adverse  impacts  to  oil  and  gas 
development  by  limiting  the  access  and  methods  used  for  oil  and  gas  resource  surveys. 

Under  Alternative  B,  2,464,745  acres  of  BLM-administered  mineral  estate  would  be  closed  to  mineral 
leasing  (Map  19).  Managing  areas  as  closed  to  mineral  leasing  would  result  in  a  substantial  increase  in 
area  closed  to  oil  and  gas  leasing  compared  to  Alternative  A  (260,792  acres). 

Under  Alternative  B,  932,551  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  major  constraints  (Map  19).  Managing  areas 
with  major  constraints  would  result  in  a  5  percent  increase  in  area  managed  with  major  constraints 
compared  to  Alternative  A. 
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Under  Alternative  B,  335,109  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  moderate  constraints  (Map  19).  Managing 
areas  with  moderate  constraints  would  result  in  an  80  percent  decrease  in  area  managed  with  moderate 
constraints  compared  to  Alternative  A.  Managing  more  area  as  closed  to  mineral  leasing  and  with  major 
and  moderate  oil  and  gas  constraints  would  likely  result  in  increased  oil  and  gas  development  on  private 
lands  under  Alternative  B,  compared  to  Alternative  A. 

Under  Alternative  B,  405,620  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  only  (Map  19).  Managing  areas  as  open  to  oil  and 
gas  leasing  subject  to  the  standard  lease  form  would  result  in  a  70  percent  decrease  in  area  open 
subject  to  the  standard  lease  form  compared  to  Alternative  A. 

As  a  result  of  the  restrictions  implemented  under  Alternative  B,  projected  drilling  is  reduced  from 
baseline  projections.  The  baseline  scenario  projects  that  1,354  federal  wells  could  be  drilled  (1,249 
conventional  wells  and  105  CBNG  wells).  Under  Alternative  B,  502  federal  wells  are  projected  (479 
conventional  wells  and  23  CBNG  wells).  This  represents  an  approximately  63  percent  decrease  from  the 
baseline,  or  747  fewer  federal  conventional  wells  and  82  fewer  federal  CBNG  wells.  Six-hundred  ninety 
(690)  fewer  federal  wells  (both  conventional  and  CBNG)  are  expected  to  remain  in  production  at  the  end 
of  the  planning  period.  This  represents  an  approximately  274  percent  decrease  from  the  baseline. 
Abandonment  of  federal  wells  is  similarly  expected  to  decrease  (approximately  17  percent)  from  957 
wells  under  the  baseline  scenario  to  795  wells  under  Alternative  B  (BLM  2014a).  At  the  end  of  the 
planning  period,  projected  total  producing  wells  would  be  fewer  under  Alternative  B  (2,680)  than 
Alternative  A  (3,182). 

Under  Alternative  B,  the  BLM  does  not  suspend  existing  non-producing  oil  and  gas  leases  in  areas  closed 
to  mineral  leasing  and,  after  such  leases  expire,  would  not  offer  the  land  for  future  leasing.  This 
management  may  result  in  adverse  impacts  to  the  production  of  federal  oil  and  gas  where  such 
resources  are  present.  The  respective  terms  (expiration  dates)  of  such  leases  cannot  be  halted  at  the 
direction  or  consent  (after  application  for  suspension  by  the  lessee  or  operator)  of  the  BLM  authorized 
officer,  as  would  be  the  case  if  the  leases  were  suspended.  This  would  be  the  case  even  if  lease 
suspension  was  in  the  interest  of  conservation  of  natural  resources,  encouraged  the  greatest  ultimate 
recovery  of  oil  and  gas,  or  met  other  criteria  warranting  lease  suspension  (see  43  CFR  3135.2). 

Managing  areas  as  ROW  avoidance  and  exclusion  areas  would  result  in  adverse  impacts  similar  to  those 
described  for  Alternative  A,  although  to  a  greater  extent.  Under  Alternative  B,  the  BLM  manages 
2,710,695  acres  as  ROW  avoidance  areas  and  225,447  acres  as  ROW  exclusion  areas.  The  total  acreage 
managed  as  ROW  avoidance  and  exclusion  is  greater  than  Alternative  A. 

Under  Alternative  B,  geophysical  exploration  is  subject  to  limitations  on  motorized  vehicle  use.  Areas 
closed  to  motorized  vehicle  use  (170,253  acres)  and  areas  where  motorized  vehicle  use  is  limited  to 
designated  roads  and  trails  (2,416,378  acres)  would  restrict  access  routes  in  the  Planning  Area  and  may 
limit  the  use  of  seismic  technology  to  obtain  subsurface  stratigraphic  and  structural  information  useful 
for  exploration  of  oil  and  gas  reserves.  This  would  result  in  adverse  impacts  to  oil  and  gas  development. 

Special  Designations 

Compared  to  Alternative  A,  Alternative  B  includes  more  special  designations  and  management  areas 
(including  recreation  management  areas)  and  places  more  restrictions  on  surface-disturbing  activities  in 
these  areas.  This  results  in  more  adverse  impacts  to  the  development  of  oil  and  gas  resources. 
Management  in  these  areas  includes  closing  land  to  mineral  leasing,  and  NSO  and  CSU  restrictions. 
Because  these  areas  are  larger  and  have  more  restrictions,  impacts  to  oil  and  gas  exploration  and 
development  are  expected  to  be  more  extensive  than  under  Alternative  A.  Table  4-19  shows  the 
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acreages  and  areas  closed  to  oil  and  gas  leasing  due  to  special  designations  and  other  management 
areas  under  this  alternative.  Other  impacts  from  these  special  designations  (NSOs,  TLS,  and  CSUs)  are 
captured  in  the  overall  constraints  for  oil  and  gas  under  this  alternative  described  above,  and  specific 
management  for  each  area  (e.g.,  ACECs  or  SRMAs)  is  discussed  in  its  respective  section. 

Resources 

Management  actions  to  protect  resources  under  Alternative  B  place  greater  restrictions  and  constraints 
on  oil  and  gas  development  than  Alternative  A.  The  most  extensive  impacts  to  oil  and  gas  leasing  from 
management  of  resources  under  Alternative  B  would  result  from  restrictions  for  greater  sage-grouse, 
raptor  nesting,  and  big  game  crucial  winter  range. 

Under  Alternative  B,  quantitative  air  quality  modeling  of  oil  and  gas  field  development  would  be 
required  to  determine  potential  impacts  from  proposed  emissions  sources.  Air  quality  modeling  of 
potential  oil  and  gas  development  may  require  mitigation  strategies  for  projects  that  would  exceed 
emission  standards. 

Alternative  B  prohibits  the  authorization  of  new  surface  discharges  of  produced  water,  which  could 
result  in  greater  adverse  impacts  compared  to  Alternative  A  if  operators  incur  additional  transportation 
or  disposal  costs,  or  are  required  to  drill  disposal  wells. 

The  most  extensive  impacts  to  oil  and  gas  leasing  would  result  from  protective  restrictions  for  greater 
sage-grouse.  Under  Alternative  B,  adverse  impacts  to  oil  and  gas  development  would  result  from 
management  of  occupied  greater  sage-grouse  leks  on  future  and  existing  leases  including: 

•  TLS  restrictions  in  nesting  and  early  brood-rearing  habitat  and  within  3  miles  of  occupied  leks 
(1,526,277  acres)  from  February  1  to  July  31 

•  TLS  restrictions  in  identified  nesting  and  brood-rearing  habitat  outside  the  3-mile  lek  buffer 
(310,749  acres)  from  February  1  to  July  31 

•  CSU  restrictions  for  all  seasonal  habitats  identified  above  to  allow  1  to  15  acres  of  well  location 
or  15  acres  of  habitat  removal  per  640-acre  section 

Also  under  Alternative  B,  adverse  impacts  to  oil  and  gas  development  on  new  leases  would  result  from: 

•  NSO  restrictions  in  0.6  mile  of  occupied  greater  sage-grouse  leks  (146,324  acres) 

•  NSO  restrictions  in  winter  concentration  areas  from  November  15  to  March  14 

•  The  designation  of  greater  sage-grouse  Key  Flabitat  Areas  as  closed  to  mineral  leasing 
(1,490,758  acres) 

These  restrictions  would  result  in  adverse  impacts  by  prohibiting  oil  and  gas  development  or  managing 
areas  with  moderate  or  major  constraints  to  development.  The  impacts  of  these  restrictions  would  vary 
across  the  Planning  Area,  depending  on  the  projected  development  potential  for  oil  and  gas.  For  BLM- 
administered  lands,  management  that  constrains  oil  and  gas  development  around  greater  sage-grouse 
leks,  in  nesting  and  early  brood-rearing  habitat,  and  in  winter  concentration  areas  would  affect 
approximately  337,751  acres  of  moderate-potential  areas,  656,249  acres  of  low-potential  areas,  and 
548,261  acres  of  very-low-potential  areas.  Restrictions  applied  in  low-  and  very-low-potential  areas  may 
result  in  only  limited  impacts  to  oil  and  gas  development.  Impacts  to  oil  and  gas  development  from 
restrictions  that  constrain  development  in  moderate-potential  areas  would  be  greater  than  restrictions 
that  constrain  development  in  low-  and  very-low-potential  areas.  Though  these  constraints  would  affect 
a  similar  area  of  moderate  development  potential  to  Alternative  A,  adverse  impacts  to  oil  and  gas  from 
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management  of  greater  sage-grouse  would  be  greater  under  Alternative  B  because  of  the  application  of 
the  more  restrictive  major  constraints  (NSOs)  under  Alternative  B. 

Limiting  noise  sources  at  the  perimeter  of  occupied  greater  sage-grouse  leks  may  require  mitigation  or 
technologies  that  reduce  noise  levels,  which  may  increase  project  costs.  This  may  result  in  adverse 
impacts  to  oil  and  gas  development.  Oil  and  gas  development  activities  may  be  restricted  where  sound 
levels  cannot  be  limited  below  ambient  noise  levels. 

Under  Alternative  B,  restrictions  on  surface  disturbance  (including  TLS  and  CSU  restrictions)  in  raptor 
nesting  areas  would  result  in  adverse  impacts  to  oil  and  gas  development  similar  to  those  described  for 
Alternative  A,  although  to  a  greater  extent  due  to  restrictions  in  the  increased  buffer  areas.  Under 
Alternative  B,  raptor  nest  buffer  areas  would  include  approximately  616,869  acres  of  BLM-administered 
surface  with  both  CSU  and  TLS  restrictions,  which  represents  an  approximately  69  percent  increase  in 
area  with  restrictions  compared  to  Alternative  A.  Restrictions  in  raptor  nesting  areas  would  occur  on 
approximately  72,717  acres  of  moderate  oil  and  gas  development  potential  lands,  265,496  acres  of  low- 
potential  lands,  and  207,507  acres  of  very-low-potential  lands.  As  a  result  of  specific  stipulations  for 
ferruginous  hawks,  lands  where  greater  sage-grouse  and  raptor  habitats  overlap  could  be  subject  to 
development  restrictions  for  most  of  the  year  (9  months).  These  specific  stipulations  are  in  place  to 
comply  with  laws  such  as  the  Migratory  Bird  Treaty  Act  and  Bald  and  Golden  Eagle  Protection  Act,  which 
provide  protection  to  individuals  of  a  species  and  not  entire  species  populations. 

Managing  big  game  crucial  winter  range  (1,324,371  acres)  with  an  NSO  restriction  and  prohibiting 
surface-disturbing  activities  within  Vi-mile  of  big  game  migration  corridors  would  prevent  surface 
occupancy  for  oil  and  gas  activities  and  increase  project  costs.  In  some  cases,  it  may  result  in  the 
inability  to  access  oil  and  gas  resources.  These  adverse  impacts  to  oil  and  gas  development  would  be 
greater  under  Alternative  B  than  under  Alternative  A,  which  manages  these  areas  with  TLS  restrictions 
(or  CSU  within  certain  migration  routes).  Managing  the  Absaroka  Front  Management  Area  (130,872 
acres)  as  closed  to  oil  and  gas  leasing  would  prohibit  oil  and  gas  development  in  this  area,  which  would 
result  in  adverse  impacts. 

The  application  of  the  seasonal  wildlife  protections  discussed  above  to  project  maintenance  and 
operation  (including  production)  activities  would  result  in  ongoing  adverse  impacts  due  to  the  additional 
burden  placed  on  the  operators  to  comply  with  seasonal  stipulations.  These  impacts  may  be  more 
adverse  than  under  Alternative  A  because  Alternative  B  requires  the  extension  of  seasonal  wildlife 
protections  for  all  projects  determined  to  be  detrimental  to  wildlife,  whereas  Alternative  A  would  apply 
these  protections  on  a  case-by-case  basis. 

Alternative  B  prohibits  OHV  use  for  notice  of  staking  level  casual  use  actions  in  limited  OHV  use  areas  of 
the  Fifteen  Mile  and  Big  Florn  Front  areas  to  enhance  protection  for  recreational  settings,  geologic 
features,  LRP  soils,  and  big  game,  which  could  result  in  adverse  impacts  to  operators  due  to  added  time 
and  expense  required  to  perform  these  casual  use  activities  compared  to  Alternative  A. 

Impacts  to  oil  and  gas  from  prohibiting  surface  disturbance  within  %  mile  of  riparian/wetland  areas 
(162,887  acres)  would  result  in  impacts  similar  to  those  described  for  Alternative  A,  but  to  a  greater 
extent  due  to  larger  acreages. 

Under  Alternative  B,  impacts  to  oil  and  gas  development  from  VRM  would  be  similar  to  those  described 
for  Alternative  A,  although  to  a  greater  extent  due  to  more  acreage  managed  as  VRM  Class  I  and  Class  11. 
Of  the  areas  available  for  oil  and  gas  leasing,  58,107  acres  are  in  VRM  Class  II  areas,  67,672  acres  are  in 
VRM  Class  III  areas,  and  158,783  acres  are  in  VRM  Class  IV  areas.  The  nature  and  extent  of  impacts  to  oil 
and  gas  exploration  and  development  from  VRM  would  vary  according  to  the  projected  development 
potential  of  the  subject  lands.  Under  Alternative  B,  of  the  areas  available  for  oil  and  gas  leasing,  VRM 
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Class  II  areas  include  approximately  201,497  acres  of  moderate  oil  and  gas  development  potential  lands, 
approximately  962,308  acres  of  low-potential  lands,  and  approximately  1,237,598  acres  of  very-low- 
potential  lands.  Under  Alternative  B,  VRM  Class  II  areas  in  moderate  development  potential  areas 
increase  by  approximately  186,829  acres  compared  to  Alternative  A. 

Alternative  C 

Resource  Uses 

Under  Alternative  C,  145,836  acres  of  BLM-administered  mineral  estate  would  be  closed  to  mineral 
leasing  (Map  20).  Managing  areas  as  closed  to  mineral  leasing  would  result  in  adverse  impacts  similar  to 
those  described  for  Alternative  A,  although  to  a  lesser  extent.  Implementing  Alternative  C  would  result 
in  the  fewest  areas  closed  to  mineral  leasing  compared  to  of  the  other  alternatives. 

Under  Alternative  C,  91,956  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to  the 
terms  and  conditions  of  the  standard  lease  form  and  major  constraints  (Map  20).  Managing  areas  with 
major  constraints  would  result  in  adverse  impacts  similar  to  those  described  for  Alternative  A,  although 
to  a  lesser  extent.  Implementing  Alternative  C  would  result  in  a  90  percent  decrease  in  area  managed 
with  major  constraints  compared  to  alternatives  A  and  B,  a  91  percent  decrease  compared  to 
Alternative  E,  a  100  percent  decrease  compared  to  alternatives  D  and  F. 

Under  Alternative  C,  1,334,491  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  moderate  constraints  (Map  20).  Managing 
areas  with  moderate  constraints  would  result  in  adverse  impacts  similar  to  those  described  for 
Alternative  A,  although  to  a  greater  extent.  Implementing  Alternative  C  would  result  in  an  18  percent 
decrease  in  area  managed  with  moderate  constraints  compared  to  Alternative  A,  a  298  percent  increase 
compared  to  Alternative  B,  a  22  percent  decrease  compared  to  Alternative  D,  a  317  percent  increase 
compared  to  Alternative  E,  and  a  22  percent  decrease  compared  to  Alternative  F. 

Under  Alternative  C,  2,565,742  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  only  (Map  20).  Managing  areas  as  open  to  oil  and 
gas  leasing  subject  to  the  standard  lease  form  would  result  in  beneficial  impacts  to  oil  and  gas  resources 
similar  to  those  described  under  Alternative  A  though  to  a  greater  extent.  Implementing  Alternative  C 
would  result  in  an  89  percent  increase  in  area  open  subject  to  the  standard  lease  form  compared  to 
Alternative  A,  a  533  percent  increase  compared  to  Alternative  B,  a  181  percent  increase  compared  to 
Alternative  D,  a  568  percent  decrease  compared  to  Alternative  E,  and  a  181  percent  decrease  compared 
to  Alternative  F. 

As  a  result  of  the  restrictions  implemented  under  Alternative  C,  projected  drilling  is  reduced  from  the 
baseline  projections.  The  baseline  scenario  projects  that  1,354  federal  wells  could  be  drilled  (1,249 
conventional  wells  and  105  CBNG  wells).  Under  Alternative  C,  1,304  federal  wells  are  projected  (1,205 
conventional  wells  and  99  CBNG  wells).  This  represents  an  approximately  4  percent  decrease  from  the 
baseline,  or  44  fewer  federal  conventional  wells  and  6  fewer  federal  CBNG  wells.  Under  Alternative  C, 

41  fewer  federal  wells  (both  conventional  and  CBNG)  are  expected  to  remain  in  production  at  the  end  of 
the  planning  period  than  projected  in  the  baseline  scenario.  This  represents  an  approximately  10 
percent  decrease.  Abandonment  of  federal  wells  is  expected  to  decrease  slightly  (approximately  1 
percent),  from  957  wells  under  the  baseline  scenario,  to  948  wells  under  Alternative  C  (BLM  2009d). 
Projected  total  producing  wells  at  the  end  of  the  planning  period  would  be  the  greatest  under 
Alternative  C  (3,283)  compared  to  Alternative  A  (3,182),  Alternative  B  (2,680),  and  Alternative  D  (3,100). 
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Under  Alternative  C,  the  BLM  allows  suspension  of  existing  oil  and  gas  leases  (producing  and  non¬ 
producing)  in  areas  closed  to  mineral  leasing  for  reasons  such  as  conservation  of  natural  resources, 
greatest  ultimate  recovery  of  oil  and  gas,  or  other  reasons  outlined  by  regulation  (see  43  CFR  3135.2). 

If  the  BLM  authorized  officer  grants  a  suspension,  the  respective  terms  (expiration  dates)  of  such  leases 
are  extended  for  the  period  of  suspension.  If  the  BLM  authorized  officer  does  not  suspend  existing  non¬ 
producing  oil  and  gas  leases  and  allows  them  to  expire,  the  BLM  would  not  offer  lands  in  these  areas  for 
future  leasing.  This  management  may  result  in  adverse  impacts  to  production  of  federal  oil  and  gas 
where  such  resources  are  present.  The  BLM  automatically  extends  the  terms  on  producing  leases  (and 
leases  capable  of  production)  in  paying  quantities  if  they  comply  with  applicable  regulations  (see 
43  CFR  3107.2). 

Under  Alternative  C,  managing  areas  as  ROW  avoidance  or  exclusion  areas  would  result  in  adverse 
impacts  similar  to  those  described  for  Alternative  A.  Under  Alternative  C,  the  BLM  manages  more 
acreage  (1,173,162  acres)  as  ROW  avoidance  areas  and  less  acreage  (7,586  acres)  as  ROW  exclusion 
areas.  While  Alternative  C  manages  a  larger  area  for  ROW  avoidance  than  does  Alternative  A  (a 
potential  adverse  effect),  the  smaller  area  of  ROW  exclusion  (the  most  restrictive  ROW  designation) 
under  Alternative  C  could  reduce  overall  adverse  impacts  compared  to  that  alternative. 

Special  Designations 

Alternative  C  prescribes  fewer  restrictions  on  surface-disturbing  and  disruptive  activities  for  a  smaller 
number  of  special  designation  and  management  areas  (including  recreation  management  areas) 
compared  to  the  other  alternatives.  Fewer  special  designations  and  fewer  restrictions  in  these  areas 
would  result  in  fewer  adverse  impacts  to  oil  and  gas  exploration  and  development  compared  to  the 
other  alternatives.  Table  4-19  shows  the  acreages  and  areas  closed  to  oil  and  gas  leasing  due  to  special 
designations  and  other  management  areas  under  this  alternative.  Other  impacts  from  these  special 
designations  (NSOs,  TLS,  and  CSUs)  are  captured  in  the  overall  constraints  for  oil  and  gas  under  this 
alternative  described  above,  and  the  specific  management  for  each  area  (e.g.,  ACECs  or  SRMAs)  is 
discussed  in  its  respective  section. 

Resources 

Restrictions  and  constraints  on  oil  and  gas  development  resulting  from  management  actions  to  protect 
resources  would  be  the  least  under  Alternative  C.  The  most  extensive  impacts  to  oil  and  gas  leasing 
from  resource  management  under  Alternative  C  would  result  from  restrictions  for  greater  sage-grouse 
and  raptor  nesting  areas. 

Alternative  C  allows  new  surface  discharges  of  produced  water  and  for  that  water  to  be  put  to  beneficial 
use,  so  long  as  it  is  done  in  a  manner  that  minimizes  environmental  harm.  Although  the  approval  of 
these  discharges  would  be  at  the  discretion  of  the  Wyoming  DEQ  and  the  BLM,  and  subject  to  the 
Wyoming  water  quality  standards.  Alternative  C,  like  Alternative  A,  would  generally  result  in  beneficial 
impacts  by  giving  operators  flexibility  to  determine  their  preferred  method  of  disposal. 

Under  Alternative  C,  there  would  be  adverse  impacts  to  oil  and  gas  development  resulting  from 
management  of  greater  sage-grouse  leks,  nesting  and  early  brood-rearing  habitat,  and  winter 
concentration  areas  on  new  and  existing  leases  (excluding  Oil  and  Gas  Management  Areas  for  TLS), 
including: 

•  CSU  restrictions  within  %  mile  of  occupied  greater  sage-grouse  leks 

•  TLS  restrictions  in  greater  sage-grouse  nesting  and  early  brood-rearing  habitat  within  2  miles  of 
occupied  leks  (834,543  acres)  from  March  15  to  July  15 
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•  TLS  restrictions  in  nesting  and  brood-rearing  habitat  outside  the  2-mile  buffer  from  March  15  to 
July  15 

•  TLS  restrictions  within  greater  sage-grouse  winter  concentration  areas  from  November  15  to 
March  14 

These  restrictions  would  impose  moderate  constraints  to  oil  and  gas  development,  therefore  resulting  in 
adverse  impacts.  The  impacts  of  these  restrictions  would  vary  across  the  Planning  Area,  depending  on 
the  projected  development  potential  for  oil  and  gas.  For  BLM-administered  lands,  management  that 
constrains  oil  and  gas  development  around  greater  sage-grouse  leks  and  in  nesting  and  early  brood¬ 
rearing  habitat  and  winter  concentration  areas  would  affect  approximately  337,712  acres  of  moderate 
oil  and  gas  development  potential  areas,  400,655  acres  of  low-potential  areas,  and  368,485  acres  of 
very-low-potential  areas.  Because  these  restrictions  are  similar  and  would  affect  the  same  area  as 
Alternative  A,  similar  impacts  to  mineral  leasing  would  occur. 

Limiting  noise  sources  at  the  perimeter  of  occupied  greater  sage-grouse  leks  would  result  in  adverse 
impacts  to  oil  and  gas  development  similar  to  those  described  for  Alternative  B,  although  to  a  lesser 
extent  due  to  the  reduced  time  that  this  stipulation  would  apply  and  the  exemption  of  Oil  and  Gas 
Management  Areas  from  this  stipulation. 

Raptor  nest  buffer  areas  are  smaller  under  Alternative  C,  occupying  approximately  82,294  acres  of  the 
Planning  Area  as  a  whole.  Approximately  47,651  acres  of  BLM-administered  surface  are  within  raptor 
nest  buffer  areas.  These  lands  are  subject  to  TLS  stipulations  prohibiting  surface-disturbing  or  disruptive 
activities  within  %  mile  of  active  nests  from  February  1  through  July  31.  Raptor  nesting  areas  affect 
approximately  7,908  acres  with  moderate  oil  and  gas  development  potential  lands,  19,985  acres  with 
low-potential  lands,  and  17,137  acres  with  very-low-potential  lands. 

Alternative  C  would  result  in  the  least  impact  from  wildlife  restrictions.  Alternative  C  exempts  Oil  and 
Gas  Management  Areas  (430,647  acres)  and  ROW  corridors  from  discretionary  wildlife  seasonal 
stipulations,  and  opens  the  Absaroka  Front  Management  Area  (130,872  acres)  to  oil  and  gas  leasing  and 
development,  unlike  alternatives  B  and  D,  which  restrict  oil  and  gas  development  in  the  area  to  protect 
wildlife  habitat.  In  addition.  Alternative  C  does  not  apply  seasonal  protections  to  maintenance  and 
operation  (including  production)  actions.  Therefore,  potential  adverse  impacts  to  project  costs  and 
schedule  described  under  Alternative  A  would  not  occur  under  this  alternative. 

In  contrast  to  the  other  alternatives.  Alternative  C  would  not  prohibit  or  require  avoidance  of  surface- 
disturbing  activities  in  flood  plains  or  riparian/wetland  areas.  Instead,  the  BLM  authorizes  surface- 
disturbing  activities  in  these  areas  on  a  case-by-case  basis,  resulting  in  the  fewest  adverse  impacts  to  oil 
and  gas  development  in  these  areas  of  any  alternative. 

The  types  of  impacts  to  oil  and  gas  development  from  VRM  would  be  similar  to  those  described  for 
Alternative  A,  although  the  extent  of  these  impacts  would  be  smaller  because  the  BLM  manages  more 
area  as  the  least  restrictive  VRM  Class  IV  under  this  alternative.  Of  the  areas  available  for  oil  and  gas 
leasing,  237,205  acres  are  in  VRM  Class  II  areas,  322,284  acres  are  in  VRM  Class  III  areas,  and  1,370,292 
acres  are  in  VRM  Class  IV  areas.  The  nature  and  extent  of  impacts  from  VRM  on  oil  and  gas  exploration 
and  development  would  vary  according  to  the  development  potential  of  the  subject  lands.  Of  the  areas 
available  for  oil  and  gas  leasing,  VRM  Class  II  areas  include  approximately  2,978  acres  with  moderate  oil 
and  gas  development  potential.  Approximately  24,516  acres  are  classified  as  low-potential  lands  and 
approximately  809,339  acres  are  classified  as  very-low-potential  lands.  Under  Alternative  C,  VRM  Class 
II  areas  in  moderate  development  potential  areas  decrease  by  approximately  87  percent  compared  to 
Alternative  A. 
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Proactive  Management 

Establishing  Oil  and  Gas  Management  Areas  (Map  24;  430,647  acres)  around  intensively  developed 
existing  fields  (Map  26)  would  allow  for  full  development  of  known  oil  and  gas  resources  in  existing  field 
areas.  This  would  result  in  beneficial  impacts  to  oil  and  gas  exploration  and  development.  The  BLM 
would  manage  these  areas  primarily  for  oil  and  gas  exploration  and  development  and  consider  all  other 
surface  uses  secondary.  Exempting  Oil  and  Gas  Management  Areas  and  ROW  corridors  from 
discretionary  wildlife  seasonal  stipulations  would  result  in  beneficial  impacts  to  oil  and  gas  development 
and  associated  infrastructure  in  these  areas.  Oil  and  gas  operators  would  be  able  to  work  in  these  areas 
throughout  the  year,  which  may  provide  some  stability  to  what  would  otherwise  be  cyclic  development 
due  to  wildlife-based  seasonal  restrictions. 

Alternative  D 

Resource  Uses 

Under  Alternative  D,  geophysical  exploration  is  subject  to  limitations  on  motorized  vehicle  use  and 
restrictions  on  surface-disturbing  activities,  resulting  in  similar  adverse  impacts  as  Alternative  B. 

Under  Alternative  D,  292,353  acres  of  BLM-administered  mineral  estate  would  be  closed  to  mineral 
leasing  (Map  21).  Managing  areas  as  closed  to  mineral  leasing  would  result  in  adverse  impacts  similar  to 
those  described  for  Alternative  A,  although  to  a  slightly  greater  extent.  Implementing  Alternative  D 
would  result  in  an  increase  in  area  closed  compared  to  Alternative  A  (260,792  acres)  and  Alternative  C 
(145,836  acres). 

Under  Alternative  D,  1,221,142  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  major  constraints  (Map  21).  Managing  areas 
with  major  constraints  would  result  in  adverse  impacts  similar  to  those  described  for  Alternative  A, 
although  to  a  greater  extent.  Implementing  Alternative  D  would  result  in  the  greatest  area  managed 
with  major  constraints  compared  to  the  other  alternatives. 

Under  Alternative  D,  1,714,685  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  and  moderate  constraints  (Map  21).  Managing 
areas  with  moderate  constraints  would  result  in  adverse  impacts  similar  to  those  described  for 
Alternative  A,  although  to  a  greater  extent.  Implementing  Alternative  D  would  result  in  a  5  percent 
increase  in  area  managed  with  moderate  constraints  compared  to  Alternative  A,  a  412  percent  increase 
compared  to  Alternative  B,  and  a  29  percent  increase  compared  to  Alternative  C. 

Under  Alternative  D,  911,814  acres  of  federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to 
the  terms  and  conditions  of  the  standard  lease  form  only  (Map  21).  Managing  areas  as  open  to  oil  and 
gas  leasing  subject  to  the  standard  lease  form  would  result  in  beneficial  impacts  to  oil  and  gas  resources 
similar  to  those  described  for  Alternative  A,  although  to  a  lesser  extent.  Implementing  Alternative  D 
would  result  in  a  33  percent  decrease  in  area  open  subject  to  the  standard  lease  form  compared  to 
Alternative  A,  a  125  percent  increase  compared  to  Alternative  B,  and  a  65  percent  decrease  compared 
to  Alternative  C. 

As  a  result  of  the  restrictions  implemented  under  Alternative  D,  projected  drilling  is  reduced  from  the 
baseline  projections.  The  baseline  scenario  projects  that  1,354  federal  wells  could  be  drilled  (1,249 
conventional  wells  and  105  CBNG  wells).  Under  Alternative  D,  1,143  federal  wells  are  projected  (1,064 
conventional  wells  and  79  CBNG  wells).  This  represents  an  approximately  16  percent  decrease  from  the 
baseline,  or  106  fewer  federal  conventional  wells  and  26  fewer  federal  CBNG  wells.  Under  Alternative 
D,  172  fewer  federal  wells  (both  conventional  and  CBNG)  are  expected  to  remain  in  production  at  the 
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end  of  the  planning  period  than  projected  in  the  baseline  scenario.  This  represents  an  approximately  43 
percent  decrease.  Abandonment  of  federal  wells  is  expected  to  decrease  (approximately  4  percent) 
from  957  wells  under  the  baseline  scenario,  to  918  wells  under  Alternative  D  (BLM  2009d).  The 
projected  number  of  total  producing  wells  at  the  end  of  the  planning  period  under  Alternative  D  (3,100) 
would  be  less  than  under  Alternative  C  (3,283)  and  Alternative  A  (3,182),  but  more  than  under 
Alternative  B  (2,680). 

Managing  areas  as  ROW  avoidance  and  exclusion  areas  would  result  in  adverse  impacts  similar  to  those 
described  for  Alternative  A,  although  to  a  greater  extent.  Under  Alternative  D,  the  BLM  manages  more 
acreage  (2,408,662  acres)  as  ROW  avoidance  areas  but  less  acreage  (40,802  acres)  as  ROW  exclusion 
areas.  The  total  acreage  managed  as  ROW  avoidance  or  exclusion  areas  is  more  than  under  alternatives 
A  and  C,  but  less  than  under  Alternative  B. 

Geophysical  exploration  is  subject  to  limitations  on  motorized  vehicle  use  under  Alternative  D,  which 
would  result  in  impacts  similar  to  Alternative  B,  although  to  a  lesser  extent  because  less  area  is  closed  or 
limited  to  designated  roads  and  trails. 

Special  Designations 

Alternative  D  closes  more  areas  to  mineral  leasing  and  prescribes  more  restrictions  on  surface- 
disturbing  and  disruptive  activities  for  special  designations  and  management  areas  than  alternatives  A 
and  C,  but  less  than  Alternative  B.  Management  in  these  areas  includes  closing  land  to  mineral  leasing, 
and  NSO  and  CSU  restrictions.  Impacts  from  restrictions  in  special  designations  would  be  similar  to 
those  under  Alternative  A,  although  to  a  greater  extent  because  of  the  size  of  the  affected  area.  Table 
4-19  shows  the  acreages  and  areas  closed  tor  oil  and  gas  leasing  due  to  special  designations  and  other 
management  areas  under  this  alternative.  Other  impacts  from  these  special  designations  (NSOs,  TLS, 
and  CSUs)  are  captured  in  the  overall  constraints  for  oil  and  gas  under  this  alternative  described  above, 
and  the  specific  management  for  each  area  (e.g.,  ACECs  or  SRMAs)  is  discussed  in  its  respective  section. 

Resources 

Restrictions  and  constraints  on  oil  and  gas  development  resulting  from  management  actions  to  protect 
resources  would  adversely  impact  oil  and  gas  leasing  under  Alternative  D.  The  most  extensive  impacts 
from  management  of  resources  under  Alternative  D  would  result  from  restrictions  for  greater  sage- 
grouse  and  raptor  nesting. 

Like  Alternative  A,  Alternative  D  allows  new  surface  discharges  of  produced  water  at  the  discretion  of 
the  Wyoming  DEQ  and  the  BLM,  and  subject  to  the  Wyoming  water  quality  standards.  However, 
Alternative  D  also  requires  monitoring  of  receiving  channels  for  new  discharges,  which  could  trigger 
additional  requirements  for  reclamation  and  mitigation  that  would  increase  costs  to  operators  to 
maintain  compliance. 

Alternative  D  applies  a  MLP  in  the  Fifteenmile  MLP  Analysis  Area  (Map  35),  which  includes  various 
restrictions  on  oil  and  gas  exploration  and  development  to  reduce  disturbance  of  unique  geological 
features  and  LRP  soils.  Restrictions  that  could  affect  leasable  mineral  development  include  subjecting 
oil  and  gas  leases  within  the  Fifteenmile  MLP  Analysis  Area  to  CSU  restrictions,  requiring  minimum  lease 
sizes  of  640  acres  and  having  no  more  than  one  oil  and  gas-related  facility,  and  not  exceeding  32  acres 
of  surface  disturbance  at  any  given  time,  per  lease.  Alternative  D  generally  limits  OHV  use  for  notice  of 
staking  level  casual  use  activities  to  within  300-feet  of  established  roads  in  areas  with  limited  travel 
designations.  As  a  result  of  these  restrictions,  oil  and  gas  exploration  and  development  in  the 
Fifteenmile  MLP  Analysis  Area  could  experience  adverse  impacts  due  to  increased  costs  incurred  to 
design  and  locate  facilities  away  from  sensitive  soils  and  geologic  resources  and  implement  other 
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mitigation  requirements.  However,  because  the  large  majority  of  the  MLP  Analysis  Area  (91  percent) 
has  low  potential  for  oil  and  gas  development,  the  potential  for  adverse  impacts  to  development  in  the 
area  would  be  limited.  Adverse  impacts  to  oil  and  gas  development  in  the  Fifteenmile  MLP  Analysis 
Area  would  be  less  than  under  Alternative  B,  which  applies  a  NSO  restriction  and  prohibits  OHV  use  for 
notice  of  staking  level  casual  use  actions  in  the  area,  and  more  than  alternatives  A  and  C,  which  only 
apply  case-by-case  restriction  to  surface-disturbing  activities. 

Under  Alternative  D,  constraints  on  resource  uses  in  greater  sage-grouse  PHMAs  would  be  more 
restrictive  to  oil  and  gas  development  than  constraints  outside  PHMAs,  and  therefore  would  result  in 
greater  adverse  impacts.  Managing  greater  sage-grouse  leks,  nesting  and  early  brood-rearing  habitat, 
and  winter  concentration  areas  inside  PHMAs  (Map  42  and  Map  42a)  includes: 

•  NSO  stipulation  to  prohibit  or  restrict  surface-disturbing  activities  or  surface  occupancy  within  a 
0.6-mile  radius  of  occupied  sage-grouse  leks  (116,522  acres) 

•  TLS  stipulation  to  restrict  disruptive  activity  within  a  0.6-mile  radius  of  occupied  sage-grouse  leks 
from  March  15  to  June  30  (116,522  acres) 

•  TLS  to  prohibit  or  restrict  surface-disturbing  and/or  disruptive  activities  in  suitable  sage-grouse 
nesting  and  early  brood-rearing  habitat  within  PHMAs,  regardless  of  distance  from  the  lek  from 
March  15  to  June  30. 

•  TLS  to  prohibit  or  restrict  surface-disturbing  and  disruptive  activities  in  greater  sage-grouse 
winter  concentration  areas  that  support  PHMA  populations  from  December  1  to  March  14 

Managing  greater  sage-grouse  leks,  nesting  and  early  brood-rearing  habitat,  and  winter  concentration 
areas  outside  PHMAs  (Map  42  and  Map  42a)  includes: 

•  NSO  stipulation  to  prohibit  or  restrict  surface-disturbing  activities  or  surface  occupancy  within  a 
%-mile  radius  of  occupied  sage-grouse  leks  (4,273  acres) 

•  TLS  stipulation  to  restrict  disruptive  activity  within  %  mile  of  occupied  sage-grouse  leks  from 
March  15  to  June  30  (4,273  acres) 

•  TLS  to  prohibit  or  restrict  surface-disturbing  and/or  disruptive  activities  in  sage-grouse  nesting 
and  early  brood-rearing  habitat  within  2  miles  of  the  lek  or  perimeter  of  any  occupied  lek  from 
March  15  to  June  30 

•  TLS  to  prohibit  or  restrict  surface-disturbing  and/or  disruptive  activities  in  greater  sage-grouse 
winter  concentration  areas  from  December  1  to  March  14 

These  restrictions  would  impose  moderate  to  major  constraints  to  oil  and  gas  development,  resulting  in 
adverse  impacts.  The  impacts  of  these  restrictions  would  vary  across  the  Planning  Area,  depending  on 
the  projected  development  potential  for  oil  and  gas.  For  BLM-administered  lands,  constraints  on  oil  and 
gas  development  around  greater  sage-grouse  leks,  in  nesting  and  early  brood-rearing  habitat,  and  in 
winter  concentration  areas  under  Alternative  D  are  more  prohibitive  and  would  affect  more  acreage  of 
moderate-  and  low-potential  areas  than  alternatives  A  and  C. 

Similar  to  Alternative  B,  Alternative  D  would  limit  noise  sources  at  the  perimeter  of  occupied  greater 
sage-grouse  leks  to  not  exceed  10  dBA  above  ambient  noise;  however,  as  new  research  is  completed. 
Alternative  D  would  establish  more  specific  limitations  through  coordination  with  the  WGFD  and 
partners,  which  could  result  in  less  adverse  impacts  than  under  Alternative  B. 

Restrictions  on  surface  disturbance  in  raptor  nesting  areas  under  Alternative  D  would  result  in  similar 
adverse  impacts  as  those  under  Alternative  A,  although  to  a  lesser  extent  due  to  smaller  buffer  areas. 

TLS  and  CSU  restrictions  around  raptor  nests,  which  vary  by  raptor  species,  would  affect  a  total  of 
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173,892  acres  of  BLM-administered  surface.  There  would  be  restrictions  in  raptor  nesting  areas  on 
approximately  12,035  acres  of  moderate  oil  and  gas  development  potential  lands,  58,607  acres  of  low- 
potential  lands,  and  49,507  acres  of  very-low-potential  lands.  As  a  result  of  specific  stipulations  for 
ferruginous  hawks,  lands  where  greater  sage-grouse  and  raptor  habitats  overlap  could  be  subject  to 
development  restrictions  for  most  of  the  year  (9  months).  These  specific  stipulations  are  in  place  to 
comply  with  laws  such  as  the  Migratory  Bird  Treaty  Act  and  Bald  and  Golden  Eagle  Protection  Act,  which 
provide  protection  to  individuals  of  a  species  and  not  entire  species  populations. 

Alternative  D  applies  TLS  restrictions  in  big  game  crucial  winter  range  (1,324,371  acres),  which  would 
result  in  similar  impacts  as  Alternative  A.  However,  Alternative  D  would  exempt  Oil  and  Gas 
Management  areas  from  discretionary  big  game  seasonal  stipulations.  This  would  allow  development  of 
oil  and  gas  resources  in  these  areas  without  these  restrictions  and  would  result  in  beneficial  impacts  to 
oil  and  gas  development. 

Managing  the  Absaroka  Front  Management  Area  (130,872  BLM-administered  surface  acres)  with  a  mix 
of  CSU,  TLS,  NSO,  and  closed  to  leasing  would  prohibit  oil  and  gas  development  or  require  lease 
stipulations  that  may  increase  project  timeframes  and  costs.  This  would  be  an  adverse  impact  to  oil  and 
gas  development. 

Alternative  D  also  includes  an  MLP  on  253,112  acres  in  the  Absaroka  Front  MLP  Analysis  Area  and 
379,308  acres  in  the  Big  Horn  Front  MLP  Analysis  Area  (Map  35),  and  applies  additional  stipulations  on 
oil  and  gas  development  and  off-road  vehicular  use  to  protect  big  game  crucial  winter  range  and 
migration  corridors  and  recreational  settings  for  hunting  in  these  areas.  In  Zone  1  of  the  Absaroka  Front 
MLP  Analysis  Area,  Alternative  D  requires  minimum  lease  sizes  and  places  limitations  on  the  density  and 
total  acreage  of  oil  and  gas-related  surface  disturbance  per  lease.  Areas  outside  elk  crucial  winter  range 
require  a  minimum  lease  size  of  640  acres  and  a  maximum  of  one  oil  and  gas-related  facility  that  does 
not  exceed  32  acres  of  surface  disturbance  per  lease,  whereas  areas  inside  elk  crucial  winter  range 
require  a  minimum  lease  size  of  1,280  acres  and  a  maximum  of  one  oil  and  gas-related  facility  that  does 
not  exceed  64  acres  of  surface  disturbance  per  lease.  Similar  restrictions  are  applied  in  Zone  3,  with  the 
application  of  specific  CSU  and  TLS  stipulations  to  protect  forest  vegetation  types  and  recreation  settings 
for  hunting.  Although  Zone  2  is  generally  available  for  oil  and  gas  leasing,  parcels  must  be  leased  in  pairs 
and  require  a  Master  Development  Plan  to  minimize  impacts  to  big  game.  In  order  to  achieve 
economically  viable  production  within  the  Absaroka  Front  MLP  Analysis  Area  while  complying  with  the 
restrictions  described  above,  it  may  be  necessary  for  operators  to  utilize  directional  and/or  horizontal 
drilling  techniques  from  multi-well  pads,  which  could  increase  project  costs. 

Alternative  D  applies  a  NSO  restriction  within  Vi-mile  of  big  game  migration  corridors  within  the  Big  Horn 
Front  MLP  Analysis  Area,  which  would  result  in  similar  adverse  impacts  as  Alternative  B.  The  application 
of  CSU  and  TLS  stipulations,  minimum  lease  size  requirements  (1,280  acres),  and  limitations  on  the 
density  (one  location  per  lease)  and  total  acreage  of  oil  and  gas-related  surface  disturbance  (64  acres 
per  lease),  would  result  in  similar  adverse  impacts  to  oil  and  gas  development  as  described  for  elk  crucial 
winter  range  within  Zone  1  of  the  Absaroka  Front  MLP  Analysis  Area. 

MLP  stipulations  on  oil  and  gas  development,  particularly  in  areas  outside  of  elk  crucial  winter  range, 
could  result  in  adverse  impacts  by  limiting  exploration  and  development  opportunities  and  requiring 
additional  mitigation  measures  that  could  increase  project  costs.  However,  because  of  the  generally  low 
to  very  low  potential  for  oil  and  gas  development  across  the  majority  of  the  Absaroka  Front  and  Big 
Horn  Front  MLP  Analysis  Areas  (99  percent  and  100  percent,  respectively)  and  redundancies  with 
restrictions  from  the  management  of  other  programs,  the  potential  for  adverse  impacts  specifically  from 
MLP  management  would  be  limited.  Overall,  the  application  of  MLPs  to  the  Absaroka  Front  and  Big 
Horn  Front  MLP  analysis  areas  could  result  in  additional  adverse  impacts  compared  to  management 
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under  alternatives  A  and  C,  which  apply  less  extensive  TLS  and/or  CSU  restrictions  in  big  game  crucial 
winter  range  and  migration  routes.  Management  of  the  Absaroka  Front  and  Big  Horn  Front  MLP  analysis 
areas  would  result  in  fewer  adverse  impacts  than  management  under  Alternative  B,  which  closes  the 
entirety  of  the  Absaroka  Front  MLP  Analysis  Area  to  mineral  leasing  and  applies  NSO  restrictions  to  big 
game  crucial  winter  range  in  the  Big  Horn  Front  MLP  Analysis  Area.  Additionally,  Alternative  D  generally 
allows  OHV  use  within  300  feet  of  established  roads  for  notice  of  staking  level  casual  use  actions  in  areas 
limited  to  designated  road  and  trails  in  the  Big  Horn  Front  MLP  Analysis  Area,  whereas  Alternative  B 
prohibits  these  actions. 

Similar  to  Alternative  B,  seasonal  wildlife  limitations  would  also  apply  to  project  maintenance  and 
operation  (including  production)  activities.  Potential  adverse  impacts  from  this  management  would  be 
the  same  as  described  under  that  alternative. 

Under  Alternative  D,  surface-disturbing  activities  are  prohibited  within  500  feet  and  avoided  up  to 
%  mile  if  needed  to  protect  sensitive  resources  of  perennial  surface  waters  and  riparian/wetland  areas. 
Impacts  to  oil  and  gas  development  would  be  similar  to  those  described  for  Alternative  A.  Additionally, 
avoiding  surface-disturbing  activities  would  further  prohibit  the  activity  unless  the  impacts  could  be 
mitigated,  thus  increasing  project  timeframes  and  costs  associated  with  mitigation  or  making  oil  and  gas 
resources  in  these  areas  uneconomical  to  develop.  This  would  be  an  adverse  impact  on  oil  and  gas 
development. 

The  types  of  impacts  to  oil  and  gas  development  from  VRM  under  Alternative  D  would  be  similar  to 
those  described  for  Alternative  A,  although  the  extent  of  these  impacts  would  be  greater  because  more 
area  is  managed  as  VRM  Class  I  and  Class  II  under  this  alternative.  Of  the  areas  available  for  oil  and  gas 
leasing,  35,701  acres  are  in  VRM  Class  II  areas,  133,742  acres  are  in  VRM  Class  III  areas,  and  542,980 
acres  are  in  VRM  Class  IV  areas.  The  nature  and  extent  of  impacts  from  VRM  to  oil  and  gas  exploration 
and  development  would  vary  according  to  the  development  potential  of  the  subject  lands.  Of  the  areas 
available  for  oil  and  gas  leasing,  VRM  Class  II  areas  include  approximately  75,428  acres  defined  as  having 
moderate  oil  and  gas  development  potential.  Approximately  182,737  acres  are  classified  as  low- 
potential  lands  and  approximately  809,339  acres  are  classified  as  very-low-potential  lands.  Under 
Alternative  D,  VRM  Class  II  areas  in  moderate  development  potential  areas  increase  by  approximately 
60,760  acres  compared  to  Alternative  A. 

Proactive  Management 

Alternative  D  designates  Oil  and  Gas  Management  Areas  on  441,662  acres  (124,683  acres  less  than 
under  Alternative  C)  to  be  managed  primarily  for  oil  and  gas  exploration  and  development.  Designating 
Oil  and  Gas  Management  Areas  would  result  in  similar,  but  less  beneficial  impacts,  than  Alternative  C 
due  to  the  reduced  acreage  under  this  alternative.  Alternative  D  also  may  require  additional 
reclamation  or  compensatory  offsite  mitigation  in  Oil  and  Gas  Management  Areas  where  the  level  and 
density  of  development  exceeds  existing  field  development  and  requires  that  oil  and  gas  development  in 
the  Oregon  Basin  Oil  Field  results  in  no  net  gain  of  surface  disturbance.  These  stipulations  could  have  an 
adverse  impact  by  limiting  the  pace  and  increasing  the  costs  of  development  in  Oil  and  Gas 
Management  Areas  under  Alternative  D,  whereas  Alternative  C  includes  no  such  restrictions. 
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Alternative  E 

Resource  Uses 

Under  Alternative  E,  lands  open  to  leasing  subject  to  standard  lease  stipulations,  open  with  constraints, 
and  closed  to  oil  and  gas  leasing,  as  well  as  associated  projections  of  new  well  development,  are  similar 
to  Alternative  B  (Map  22). 

Impacts  to  oil  and  gas  exploration  and  development  from  resource  uses  under  Alternative  E  would  be 
the  similar  to  Alternative  B,  except  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583 
acres),  where  impacts  would  be  greater  due  to  additional  constraints  on  ROW  development  and  surface 
disturbance.  Alternative  E  would  manage  a  total  of  1,610,729  acres  as  ROW  avoidance  areas  and 
1,322,879  acres  as  ROW  exclusion  areas,  which  is  greater  than  any  other  alternative  and  would  result  in 
the  most  adverse  impacts  to  oil  and  gas  development. 

The  management  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres)  is  the  single 
largest  contributing  factor  to  the  increase  in  ROW  exclusion  areas  under  Alternative  E,  compared  to 
Alternative  B.  The  size  of  ROW  exclusion  areas  under  this  alternative  (42  percent  of  the  BLM- 
administered  surface  in  the  Planning  Area)  may  affect  the  ability  of  project  proponents  to  site  future 
ROWS  across  BLM-administered  lands  for  projects  such  as  CO2  for  enhanced  oil  recovery  operations  or 
new  transmission  lines  outside  of  existing  corridors.  The  extensive  exclusion  areas  under  Alternative  E 
may  also  increase  the  concentration  of  linear  ROWs  on  and  through  private  lands  compared  to  the  other 
alternatives.  Where  such  exclusion  areas  occur  in  large,  contiguous  blocks  (such  as  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC),  finding  practicable  alternative  routes  that  avoid  BLM-administered 
lands  may  be  difficult. 

Surface  disturbances  would  be  limited  to  one  disturbance  per  640  acres  and  less  than  3  percent  of  the 
total  sage-grouse  habitat  (subject  to  valid  existing  rights),  compared  to  a  larger  allowable  disturbance  of 
5  percent  in  these  areas  under  Alternative  B.  However,  the  BLM  anticipates  that  even  with  these 
additional  restrictions,  oil  and  gas  wells  would  be  developed  and  ROWs  across  BLM-administered  land 
would  be  approved  at  the  same  rate  as  Alternative  B,  and  impacts  would  be  similar  to  Alternative  B. 

As  with  Alternative  B,  the  BLM  does  not  suspend  existing  non-producing  oil  and  gas  leases  in  areas 
closed  to  mineral  leasing  and,  after  such  leases  expire,  would  not  offer  the  land  for  future  leasing  under 
Alternative  E.  However,  Alternative  E  would  result  in  additional  adverse  impacts  to  the  development  of 
existing  oil  and  gas  leases  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (Map  27).  Specifically, 
upon  the  expiration  or  termination  of  existing  leases,  nominations  or  expressions  of  interest  for  parcels 
would  not  be  accepted  in  this  ACEC,  resulting  in  greater  losses  of  future  oil  and  gas  development 
opportunities  when  compared  to  the  other  alternatives.  Additional  conservation  measures  and 
appropriate  Fluid  Mineral  best  management  practices  (BMPs)  would  also  apply  in  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  on  split  estate. 

Alternative  E  would  also  close  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  to  geophysical 
exploration,  which  would  limit  the  use  of  seismic  technology  to  obtain  subsurface  stratigraphic  and 
structural  information  useful  for  exploration  of  oil  and  gas  reserves  to  a  greater  extent  than  any  other 
alternative. 

CTTM  designations  for  motorized  vehicle  use  are  the  same  as  Alternative  B,  and  impacts  to  oil  and  gas 
development  would  be  the  same  as  Alternative  B. 
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Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  would  be  the  same  as  Alternative  B,  and  impacts  would  be  similar  to 
Alternative  B.  Due  to  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities,  ROW 
development,  and  geophysical  exploration  applied  for  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC, 
special  designation  management  under  Alternative  E  would  result  in  the  most  adverse  impacts  to  oil  and 
gas  exploration  and  development  of  any  alternative.  Table  4-19  shows  the  acreages  of  closures  due  to 
special  designations  and  other  management  under  this  alternative. 

Resources 

Restrictions  for  resource  protection  are  the  same  as  Alternative  B,  except  within  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC,  which  applies  management  actions  for  the  conservation  of  greater 
sage-grouse  habitat.  Restrictions  implemented  in  this  ACEC  with  adverse  impacts  to  oil  and  gas 
development  would  include  closure  of  the  area  to  geophysical  exploration  and  new  ROW  development, 
and  a  lower  threshold  on  allowable  surface  disturbance.  Alternative  E  also  places  additional  restrictions 
on  the  development  of  infrastructure,  such  as  impoundment  ponds/pits,  reserve  pits,  evaporations 
ponds,  and  other  activities  associated  with  oil  and  gas  development,  that  could  result  in  the 
contamination  of  sensitive  water  resources.  Restrictions  and  constraints  on  oil  and  gas  development 
resulting  from  management  actions  to  protect  resources  would  therefore  be  the  greatest  under 
Alternative  E. 

Alternative  F 

Resource  Uses 

Under  Alternative  F,  lands  closed  to  oil  and  gas  leasing  and  open  to  oil  and  gas  leasing  subject  to  the 
terms  and  conditions  of  the  standard  lease  form  are  similar  to  Alternative  D.  However,  Alternative  F 
applies  an  NSO  stipulation  within  0.6  mile  of  occupied  sage-grouse  leks  in  the  proposed  Greater  Sage- 
Grouse  PHMAs  ACEC  and  limits  anthropogenic  disturbances  to,  on  average,  no  more  than  one  per  640 
acres  and  no  greater  than  3  percent  loss  of  sagebrush  habitat  within  this  ACEC,  compared  to  5  percent 
in  Alternative  D.  These  management  actions  would  result  in  greater  adverse  impacts  to  oil  and  gas 
exploration  and  development  relative  to  alternatives  A  and  D.  Under  Alternative  F,  1,191,215  acres  of 
federal  mineral  estate  are  open  to  oil  and  gas  leasing  subject  to  major  constraints  (Map  23),  which 
constitutes  an  increase  over  alternatives  A,  B,  C,  and  E  (25  percent,  22  percent,  92  percent,  and  18 
percent,  respectively),  and  a  2.5  percent  decrease  compared  to  Alternative  D. 

Federal  mineral  estate  open  to  oil  and  gas  leasing  subject  to  moderate  constraints  are  decreased  under 
Alternative  F  (1,709,652  acres)  in  comparison  to  Alternative  D  (1,714,685  acres),  (Map  23). 

Implementing  Alternative  F  would  result  in  a  4.5  percent  increase  in  area  managed  with  moderate 
constraints  compared  to  Alternative  A,  a  410  percent  increase  compared  to  Alternative  B,  a  28  percent 
increase  compared  to  Alternative  C,  a  0.3  percent  increase  compared  to  Alternative  D,  and  a  435 
percent  increase  compared  to  Alternative  E. 

As  a  result  of  the  restrictions  implemented  under  Alternative  F,  projected  drilling  is  reduced  from  the 
baseline  projections.  The  baseline  scenario  projects  that  1,354  federal  wells  could  be  drilled  (1,249 
conventional  wells  and  105  CBNG  wells).  Under  Alternative  F,  1,141  federal  wells  are  projected  (1,062 
conventional  wells  and  79  CBNG  wells).  This  represents  an  approximately  16  percent  decrease  from  the 
baseline,  or  187  fewer  federal  conventional  wells  and  26  fewer  federal  CBNG  wells.  Under  Alternative  F, 
173  fewer  federal  wells  (both  conventional  and  CBNG)  are  expected  to  remain  in  production  at  the  end 
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of  the  planning  period  than  projected  in  the  baseline  scenario.  This  represents  an  approximately  44 
percent  decrease.  Abandonment  of  federal  wells  is  expected  to  decrease  (approximately  4  percent) 
from  957  wells  under  the  baseline  scenario  to  917  wells  under  Alternative  F  (BLM  2009c;  BLM  2013p). 
The  projected  number  of  total  producing  wells  at  the  end  of  the  planning  period  under  Alternative  F 
(3,054)  would  be  less  than  under  Alternative  D  (3,100),  Alternative  C  (3,283),  and  Alternative  A  (3,182), 
but  more  than  under  alternatives  B  and  E  (2,680). 

Management  of  the  Greater  Sage-Grouse  PFIMAs  ACEC  under  Alternative  F  requires  additional 
consideration  and  mitigation  of  impacts  for  leased  mineral  estate  similar  to  management  of  Key  Flabitat 
Areas  under  Alternative  E,  but  to  a  lesser  degree  (Map  23).  Like  Alternative  E,  the  BLM  requires  a  full 
reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  in  the  Greater  Sage- 
Grouse  PFIMAs  ACEC  and  places  greater  limitations  on  surface-disturbing  activities.  Additional 
conservation  measures  and  appropriate  Fluid  Mineral  BMPs  also  apply  in  the  Greater  Sage-Grouse 
PFIMAs  ACEC  on  split  estate.  Flowever,  unlike  Alternative  E,  Alternative  F  considers  waivers  to  these 
stipulations  where  resource  uses  do  not  preclude  the  achievement  of  sage-grouse  habitat  objectives. 

Under  Alternative  F,  the  BLM  manages  2,315,730  acres  as  ROW  avoidance  areas  and  133,734  acres  as 
ROW  exclusion  areas.  The  management  of  ROW  avoidance  and  exclusion  areas  would  result  in  the 
same  impacts  to  those  described  for  Alternative  D.  Flowever,  the  BLM  anticipates  that  even  with  these 
additional  restrictions,  ROWs  across  BLM-administered  land  would  be  approved  at  the  same  rate  as 
Alternative  D,  and  impacts  would  be  similar  to  Alternative  D. 

Similar  to  Alternative  D,  geophysical  exploration  is  subject  to  limitations  on  motorized  vehicle  use  and 
restrictions  on  surface-disturbing  activities  under  Alternative  F;  however.  Alternative  F  applies  additional 
limitations  within  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC,  where  geophysical  exploration  is 
allowed  only  by  helicopter-portable  drilling  methods  in  accordance  with  seasonal  timing  restrictions. 
Alternative  F  CTTM  is  the  same  as  Alternative  D,  except  that  travel  within  greater  sage-grouse  PFIMAs  is 
limited  to  designated  roads  and  trails.  Impacts  from  Alternative  F  would  be  the  same  as  Alternative  D, 
except  in  PHMAs  where  impacts  would  be  more  adverse  due  to  additional  access  constraints.  As  under 
all  the  management  alternatives,  authorized  or  permitted  uses  that  specify  allowable  access  are  not 
precluded  by  travel  management  designations. 

Special  Designations 

Impacts  to  oil  and  gas  exploration  and  development  from  special  designations  under  Alternative  F  would 
be  the  same  as  Alternative  D,  except  within  the  Greater  Sage-Grouse  PFIMAs  ACEC  (1,116,698  acres), 
where  more  adverse  impacts  would  result  due  to  additional  restrictions  on  surface  disturbance, 
geophysical  exploration,  and  motorized  vehicle  use.  Similar  to  Alternative  D,  the  impacts  from  this 
alternative  would  be  more  adverse  than  alternatives  A  and  C,  and  less  adverse  than  alternatives  B  and  E. 
Table  4-19  shows  the  acreages  of  closures  due  to  special  designations  and  other  management  under  this 
alternative. 

Resources 

Except  for  lands  within  the  Greater  Sage-Grouse  PFIMAs  ACEC,  impacts  to  oil  and  gas  exploration  and 
development  from  management  actions  to  protect  resources  would  be  similar  to  Alternative  D. 

Flowever,  Alternative  F  limits  surface  disturbances  to  one  per  640  acres  and  3  percent  or  less  of  the 
Wyoming  DDCT  analysis  area,  compared  to  5  percent  under  Alternative  D.  Overall,  additional 
protections  for  greater  sage-grouse  under  Alternative  F  would  result  in  more  adverse  impacts  to  oil  and 
gas  development  than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E. 
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Proactive  Management 

The  designation  and  management  of  Oil  and  Gas  Management  Areas  under  Alternative  F  is  the  same  as 
for  Alternative  D  (Map  25);  however,  in  areas  where  the  Oil  and  Gas  Management  Area  is  overlapped  by 
the  Greater  Sage-Grouse  PHMAs  ACEC,  management  for  the  latter  would  be  applied,  resulting  in  more 
adverse  impacts  to  oil  and  gas  exploration  and  development. 

4.2.6  Leasable  Minerals  -  Other  Solid  Leasable  Minerals 

No  other  solid  leasable  minerals  are  currently  leased  or  produced  in  the  Planning  Area.  Other  solid 
leasable  minerals  in  the  Bighorn  Basin  are  not  currently  considered  economically  viable  to  produce  (BLM 
2009d).  Future  demand  for  other  solid  leasable  minerals  will  likely  increase  over  time  in  parts  of 
Wyoming  and  the  U.S.  West,  but  this  is  not  anticipated  to  result  in  any  new  leasing  or  production  in  the 
Planning  Area  (BLM  2009d).  See  Section  4.2.2  Leasable  Minerals  -  Coal  and  Section  4.2.3  Leasable 
Minerals  -  Oil  Shale  for  information  on  these  solid  leasable  minerals. 

4.2.6. 1  Analysis  of  Alternatives 

Under  alternatives  B,  D,  E,  and  F,  known  tar  sand  deposits/areas,  including  Sherard  Dome  and  Trapper 
Canyon,  would  be  closed  to  leasing.  Flowever,  the  BLM  does  not  anticipate  new  leasing  or  development 
of  tar  sands,  or  anticipates  only  minimal  interest  in  these  deposits,  during  the  planning  period. 
Therefore,  the  BLM  anticipates  only  minimal  adverse  or  beneficial  impacts  to  the  exploration  or 
development  of  these  resources  under  any  alternative. 

4.2.7  Salable  Minerals 

Implementing  management  actions  under  the  alternatives  may  result  in  direct  impacts  that  open,  limit 
or  deny  access  to  and  disposal  of  mineral  materials  from  public  lands  in  the  Planning  Area.  Adverse 
impacts  to  mineral  materials  disposal  can  result  from  management  actions  that  restrict  or  limit  disposals 
of  mineral  materials,  or  that  place  specific  stipulations  or  mitigation  requirements  on  development 
activity.  Beneficial  impacts  to  mineral  materials  disposal  can  result  from  management  that  encourages 
such  disposal  or  opens  areas  to  disposal. 

Indirect  impacts  result  from  actions  that  place  or  remove  restrictions  or  place  additional  requirements 
on  exploration  and  development  activities  for  mineral  materials.  For  example,  a  VRM  restriction  to 
protect  the  integrity  of  a  historic  trail  that  could  either  prevent  or  constrain  exploration  or  development 
of  mineral  materials,  or  one  that  requires  the  development  activity  be  performed  so  that  it  is  not  readily 
apparent. 

Short-term  impacts  may  include  such  seasonal  restrictions  to  accessing  mineral  material  resources  to 
protect  greater  sage-grouse,  or  delays  caused  by  requiring  completion  of  resource  surveys  (such  as 
cultural  resources)  before  commencing  mining  operations.  Long-term  impacts  may  include  transferring 
federal  mineral  estate,  including  the  mineral  materials  therein,  to  private  ownership,  thereby  potentially 
removing  the  resource  from  public  access. 

4.2.7. 1  Methods  and  Assumptions 

This  analysis  focuses  on  the  impacts  to  mineral  materials  as  a  whole  in  the  Planning  Area.  Flowever, 
because  sand  and  gravel  are  the  principal  salable  minerals  found  in  commercial  quantities  in  the 
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Planning  Area,  wherever  possible,  this  analysis  describes  specific  impacts  to  the  disposal  of  sand  and 
gravel.  Acreages  of  occurrence  and  potential  for  other  mineral  materials,  such  as  limestone,  were  not 
available  at  the  time  of  analysis. 

The  BLM  based  this  analysis  on  occurrence  potential  (referred  to  as  "potential"  in  this  analysis)  for 
minerals  identified  in  the  Solid  Mineral  Occurrence  and  Development  Potential  Report,  Bighorn  Basin 
Resource  Management  Plan  Revision  Project  (BLM  2009d).  "Potential"  refers  to  the  potential  for  or  the 
presence  (occurrence)  of  a  concentration  of  one  or  more  mineral  resources.  It  does  not  refer  to  or 
imply  potential  for  development  and/or  extraction  of  the  mineral  resource(s).  It  does  not  imply  that  the 
potential  concentration  is  or  may  be  economic  (i.e.,  could  be  extracted  profitably).  The  mineral 
potential  classification  system  is  based  on  the  level  of  potential  and  the  level  of  certainty  of  data 
supporting  the  possible  existence  of  minerals.  The  system  classifies  level  of  potential  as  No  (O),  Low  (L), 
Moderate  (M),  High  (H),  and  Not  Determined  (ND).  The  system  classifies  level  of  certainty  as  A  (lowest 
certainty),  B,  C,  and  D  (highest  certainty).  See  Glossary  or  the  Solid  Mineral  Occurrence  and 
Development  Potential  Report,  Bighorn  Basin  Resource  Management  Plan  Revision  Project  (BLM  2009d) 
for  more  information  on  the  mineral  potential  classification  system. 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Existing  BLM-approved  mineral  material  sites  will  remain  open  to  mineral  materials  disposal. 

•  The  potential  for  occurrence  of  mineral  materials  exists  across  the  Planning  Area. 

•  New  mineral  materials  disposal  sites  in  areas  open  to  mineral  materials  disposal  will  be  subject 
to  site-specific  analysis  prior  to  approval. 

•  In  most  cases,  demand  for  mineral  materials  during  the  planning  period  will  be  directly 
proportional  to  the  rate  of  other  resource  development  in  a  given  area.  New  disposals  could  be 
requested  to  establish  closer  proximity  to  development  areas,  since  generally,  mineral  materials 
are  of  low  unit  value  compared  to  their  cost  to  transport  them  from  source  to  market. 

•  The  BLM  has  discretionary  authority  to  permit  mineral  materials  disposal.  It  may  choose  to 
approve  or  disapprove  such  sales  or  permits,  on  a  case-by-case  basis,  within  the  Planning  Area. 

•  Common  varieties  of  mineral  materials  are  considered  salable  under  the  Materials  Act  of  1947. 
Uncommon  varieties  of  such  minerals  may  be  locatable  and  subject  to  administration  under  the 
mining  laws,  as  amended. 

•  Disposal  of  topsoil  from  public  lands  is  prohibited. 

•  Area  closures  and  surface  and  timing  restrictions  could  result  in  adverse  impacts  by  reducing 
access  to  mineral  materials. 

•  Known  sand  and  gravel  deposits  (Map  29),  with  a  rating  of  high  (H)  and  a  certainty  level  of  D, 
occur  particularly  along  major  drainages  throughout  the  Planning  Area  and  are  depicted  on  Map 
15  of  the  Solid  Mineral  Occurrence  and  Development  Potential  Report,  Bighorn  Basin  Resource 
Management  Plan  Revision  Project  (BLM  2009d).  There  are  about  352,472  acres  of  sand  and 
gravel  with  a  known  or  potential  for  occurrence  in  the  Planning  Area.  Refer  to  the  Solid  Mineral 
Occurrence  and  Development  Potential  Report,  Bighorn  Basin  Resource  Management  Plan 
Revision  Project  (BLM  2009d)  for  additional,  detailed  maps  of  mineral  materials  potential  within 
the  Planning  Area. 
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•  Sand  and  gravel  deposits  with  an  occurrence  potential  rating  of  moderate  and  certainty  level  of 
C  (M/C)  exist  in  small  quantities  on  the  western  portion  of  the  Planning  Area.  There  are 
approximately  347,450  acres  of  known  occurrence  and  5,022  acres  of  potential  occurrence  of 
sand  and  gravel  in  the  Planning  Area.  The  remainder  of  the  Planning  Area  has  a  rating  of  low  (L) 
with  a  certainty  level  of  C  (L/C). 

•  Sand  and  gravel  deposits,  which  are  likely  to  be  developed,  appear  to  be  available  in  sufficient 
quantity  and  quality  to  sustain  moderate  to  large  increases  in  local  and  regional  needs. 

•  Scoria  (clinker)  may  be  found  associated  with  coalbeds  which  occur  in  the  Mesaverde, 
Meeteetse,  and  Fort  Union  formations.  Potential  for  the  occurrence  of  scoria  in  the  vicinity  of 
these  formations  was  rated  as  high  (H)  in  the  Gebo,  Grass  Creek,  and  Meeteetse  coal  fields  with 
a  certainty  level  of  C  (H/C). 

•  The  potential  for  future  commercial  mining  of  scoria  (clinker)  from  BLM-administered  lands  or 
mineral  estate  in  the  Planning  Area  is  estimated  to  be  moderate  wherever  these  resources  may 
be  found  and  available. 

•  Known  common-variety  limestone  within  the  Madison  Formation  has  an  occurrence  potential  of 
high  (FI)  with  certainty  of  D  (FI/D).  Such  occurrences  are  located  along  parts  of  the  perimeter  of 
the  Planning  Area.  In  the  remainder  of  the  Planning  Area,  the  potential  for  limestone 
occurrence  (not  including  limestone  fragments  found  in  colluvium,  terrace,  or  alluvial  deposits), 
is  rated  as  low  (L)  with  a  certainty  level  of  C  (L/C). 

•  The  development  potential  for  continued  and  future  commercial  mining  of  common-variety 
limestone  from  federal  mineral  estate  in  the  Planning  Area  is  estimated  to  be  moderate  to  high. 

•  The  potential  for  the  occurrence  of  common  clay  is  rated  as  moderate  (M)  with  a  certainty  level 
of  C  (M/C). 

•  The  potential  for  future  commercial  mining  of  common  clay  from  federal  mineral  estate  in  the 
Planning  Area  is  estimated  to  be  low  to  moderate. 

•  Throughout  the  Planning  Area,  weathered  sandstone,  siltstone,  limestone,  and  granite  covered 
in  part  with  lichens  are  present.  Sandstones  and  siltstone  outcrops  in  the  Morrison,  Cloverly, 
Mesaverde,  Lance,  and  Fort  Union  formations  are  commonly  considered  to  be  moss  rock  if  they 
are  partially  adorned  with  colorful  lichens.  In  these  formations,  there  is  a  high  (FI)  potential  for 
moss  rock  with  a  certainty  level  of  D  or  C  (FI/D  or  FI/C).  Potential  for  moss  rock  occurrence  in 
other  parts  of  the  Planning  Area  is  rated  as  low  (L)  to  moderate  (M)  with  a  certainty  level  of  B 
(L/Bto  M/B). 

•  The  potential  for  future  commercial  development  of  moss  rock  from  federal  mineral  estate  in 
the  Planning  Area  is  estimated  to  be  high  in  areas  where  resources  exist,  and  are  available  for 
disposal. 

•  In  the  Planning  Area,  flagstone  is  a  mineral  material  that  is  typically  found  in  the  Chugwater, 
Cloverly,  Sundance,  Mesaverde,  and  Fort  Union  formations.  In  outcrops  of  the  lowermost 
Sundance  Formation,  occurrence  potential  for  flagstone  is  high  (FI)  with  a  certainty  level  of  C 
(FI/C).  Elsewhere  in  the  Planning  Area,  the  potential  for  flagstone  is  rated  as  low  (L)  to  moderate 
(M)  with  a  certainty  level  of  C  (L/C  to  M/C). 

•  The  potential  for  future  commercial  development  of  flagstone  from  federal  mineral  estate  in  the 
Planning  Area  is  estimated  to  be  high  in  areas  where  flagstone  resources  exist,  and  are  available 
for  disposal. 
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•  Potential  for  petrified  wood  to  be  found  mixed  in  with  Quaternary  terrace  or  alluvial  deposits, 
after  having  been  transported  from  the  Absaroka  Mountains,  is  moderate  (M)  to  high  (H)  with  a 
certainty  level  of  C  (M/C  to  H/C). 

•  The  potential  for  future  commercial  development  of  petrified  wood  from  federal  mineral  estate 
in  the  Planning  Area  is  estimated  to  be  low. 

4.2. 7. 2  Summary  of  Impacts  by  Alternative 

Principal  impacts  to  the  development  of  mineral  materials  (e.g.,  sand  and  gravel)  result  from 
management  that  prohibits  or  limits  (adverse  impacts)  or  opens  (beneficial  impact)  areas  to  mineral 
materials  disposal.  Such  management  commonly  includes  restrictions  on  surface-disturbing  activities  or 
closures  to  mineral  materials  disposal.  Alternative  E  would  result  in  the  greatest  adverse  impacts  to 
mineral  materials,  as  this  alternative  closes  3,144,151  acres  to  mineral  materials  disposal,  including 
areas  within  0.25  mile  of  riparian/wetland  areas,  lands  with  wilderness  characteristics  managed  to 
maintain  their  wilderness  characteristics  (471,727  acres),  and  some  ACECs.  Closures  under  alternatives 
B  (2,590,220),  D  and  F  (374,894  acres),  C  (343,962  acres),  and  A  (228,649  acres)  would  result  in 
decreasing  adverse  impacts  to  mineral  materials  disposal. 

4.2. 7. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Restrictions  on  development  of  mineral  materials  may  result  in  adverse  impacts  to  exploration  and 
development  activities  when  either  closures  or  prohibitions  to  surface-disturbing  activities  apply, 
because  the  mineral  materials  could  not  be  accessed.  The  intensity  of  impacts  is  anticipated  to  vary  by 
alternative.  The  more  acreage  closed  or  prohibited  from  surface  disturbance,  the  more  the  adverse 
impacts  to  this  development  of  mineral  material  resources.  In  addition,  closing  areas  to  mineral 
materials  with  known  or  moderate  potential  would  result  in  more  adverse  impacts  than  closing  areas 
with  no  or  low  potential. 

Management  actions  common  to  all  alternatives  that  would  adversely  affect  mineral  materials  disposal 
include  closing  cave  and  karst  areas  and  WSAs  to  mineral  materials  disposal  and  prohibiting  surface 
disturbance  in  the  Bighorn  River  Habitat  Management  Plan  (HMP)/Recreation  Area  Management  Plan 
(RAMP)  tracts  and  parts  of  the  Yellowtail  Wildlife  Habitat  Management  Area.  Discussions  of  individual 
alternatives  describe  adverse  impacts  from  closures  or  prohibitions  to  surface  disturbance. 

Under  all  alternatives,  new  mineral  materials  disposal  in  areas  open  to  mineral  materials  disposal  are 
subject  to  site-specific  analysis  before  approval.  Approval  of  mineral  materials  disposal  would  require 
appropriate  mitigation  and  site-specific  reclamation  fees  based  on  a  current  mining  and  reclamation 
plan.  The  application  of  mitigation  and  a  site-specific  reclamation  fee  may  prescribe  certain  activities  or 
mitigation  that  could  reduce  the  economic  viability  of  mineral  materials  disposal  and  result  in  adverse 
indirect  impacts  to  mineral  materials  disposal. 

Prohibiting  the  disposal  of  topsoil  in  the  Planning  Area  would  result  in  impacts  to  mineral  materials 
resources.  Adverse  impacts  would  result  from  the  continued  unavailability  to  disposal  of  this  mineral 
materials  resource  via  sale,  permit,  or  free  use  to  qualified  entities. 
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Alternative  A 

Alternative  A  would  close  a  total  of  228,649  acres,  5  percent  of  federal  mineral  estate  in  the  Planning 
Area,  to  mineral  materials  disposal  (Map  30).  Closing  these  areas  to  mineral  materials  disposal  would 
prohibit  the  development  of  mineral  materials  in  these  areas,  if  such  deposits  were  present  in  a  closed 
area.  This  may  result  in  long-term  adverse  impacts  to  such  disposals.  Management  that  prohibits 
surface-disturbing  activities  and  closes  areas  to  the  disposal  of  mineral  materials  would  result  in  more 
adverse  impacts  in  areas  with  known  or  moderate  potential  for  the  occurrence  of  mineral  materials. 

Disposal  of  sand  and  gravel  would  be  closed  on  19,051  acres  with  known  and  potential  occurrence  in  the 
Planning  Area  (Map  29). 

Resource  Uses 

Under  Alternative  A,  surface-disturbing  activities  including  mineral  materials  disposal  would  be 
prohibited  to  protect  certain  recreational  uses,  including  fishing  and  hunting  access  areas  (8,025  acres). 
Five  Springs  Falls  Campground  (40  acres),  the  Cody  archery  range  (102  acres),  and  certain  R&PP  lease 
areas. 

Surface-disturbing  activities  in  The  Rivers  SRMA  would  be  prohibited.  Development  of  mineral  materials 
may  be  allowed,  on  a  case-by-case  basis,  in  the  following  areas:  Absaroka  Foothills,  Bighorn  River,  and 
West  Slope  SRMAs,  and  the  Tour  de  Badlands,  Tatman  Mountain,  Trapper  Creek,  Paint  Rock, 
Brokenback/Logging  Road,  South  Bighorns,  Canyon  Creek,  Red  Canyon  Creek,  McCullough  Peaks,  Florse 
Pasture,  Beck  Lake,  and  Newton  Lake  Ridge  areas. 

Special  Designations 

Closures/prohibitions  of  surface-disturbing  activities  resulting  from  special  designations  under 
Alternative  A  that  would  adversely  affect  mineral  materials  disposal  include  the  fossil-concentration 
area  in  the  Big  Cedar  Ridge  ACEC  (264  acres).  Red  Gulch  Dinosaur  Tracksite  (1,798  acres)  and  WSAs 
(141,068  acres).  Closures  for  segments  of  certain  WSR  eligible  waterway  segments  comprise 
approximately  20,000  acres.  This  alternative  also  requires  the  avoidance  of  surface-disturbing  activities 
in  areas  in  view  within  %  mile  of  the  Nez  Perce  (Neeme-poo)  NFIT  and  significant  segments  of  Other 
Trails,  potentially  placing  additional  stipulations  or  mitigation  on  development  activity  occurring  in  those 
areas. 

Resources 

Management  actions  for  resources  that  restrict,  prohibit,  or  limit  mineral  materials  disposal  would 
prevent  development  in  these  areas.  This  would  result  in  adverse  impacts  to  mineral  materials  disposal. 
Mineral  materials  disposal  are  prohibited  within  500  feet  of  surface  water  and  riparian/wetland  areas, 
except  where  the  activity  can  be  mitigated.  Mineral  materials  disposal  may  be  restricted  to  protect 
important  cultural  sites  on  a  case-by-case  basis.  In  addition,  on-the-ground  surveys  and  monitoring  of 
surface-disturbing  activities  for  all  Potential  Fossil  Yield  Classification  (PFYC)  4  and  5  formations  and,  on 
a  case-by-case  basis,  PFYC  3  formations,  and  prohibitions  against  resuming  activities  within  50  feet  of  a 
paleontological  discovery  until  the  BLM  authorized  officer  so  allows,  may  delay  development  of  the 
resource  or  require  the  relocation  of  facilities. 

Mineral  materials  disposal  would  be  required  to  conform  to  the  visual  objectives  that  correspond  to 
each  area's  VRM  classification.  Under  Alternative  A,  approximately  481,911  acres,  or  15  percent,  of 
BLM-administered  surface  is  designated  as  VRM  Class  I  and  II  areas  where  changes  to  the  characteristic 
landscape  should  be  low.  Adverse  impacts  may  result  where  placement  and  design  of  facilities  and  pits 
associated  with  salable  mineral  mining  activity  would  have  to  be  redesigned,  resulting  in  increased 
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project  costs.  Where  impacts  could  not  be  mitigated,  these  areas  would  be  effectively  closed  to  mineral 
materials  disposal.  The  remainder  of  the  Planning  Area  is  classified  as  VRM  Class  III  or  IV,  where 
activities  would  generally  be  allowed  subject  relatively  reduced  visual  mitigation  measures. 

Alternative  B 

Closing  public  lands  to  mineral  materials  disposal  would  result  in  similar  impacts  as  those  described  for 
Alternative  A,  although  to  a  greater  extent  because  more  land  would  be  closed.  Alternative  B  would 
close  or  prohibit  surface  disturbance,  therefore  prohibiting  mineral  materials  disposal  on  a  total  of 
2,590,220  acres,  or  62  percent,  of  federal  mineral  estate  in  the  Planning  Area  (Map  31);  Alternative  B 
closes  2,361,571  more  acres  to  mineral  materials  disposals  than  Alternative  A. 

Disposal  of  sand  and  gravel  would  be  closed  on  223,378  acres  of  land  with  a  known  or  potential  for 
occurrence  under  Alternative  B  (Map  29).  The  amount  of  area  closed  to  sand  and  gravel  disposal  in 
known  and  potential  areas  is  greater  than  under  Alternative  A,  which  would  result  in  more  adverse 
impacts  to  mineral  materials. 

Resource  Uses 

Under  Alternative  B,  the  BLM  would  prohibit  surface-disturbing  activities  including  mineral  materials 
disposal  to  protect  recreational  uses,  as  described  under  Alternative  A  for  fishing  and  hunting  access 
areas,  the  Five  Springs  Falls  campground,  the  Cody  archery  range,  and  certain  R&PP  lease  areas.  In 
addition,  surface-disturbing  activities  are  prohibited  in  the  following  recreation  management  areas:  the 
Red  Canyon  Creek,  the  West  Slope,  Canyon  Creek,  McCullough  Peaks,  Florse  Pasture,  Beck  Lake,  Newton 
lake  Ridge,  and  The  Rivers  SRMAs,  as  well  as  the  Tour  de  Badlands,  Tatman  Mountain,  Trapper  Creek, 
Paint  Rock,  and  Brokenback/Logging  Road  RMZs. 

The  Absaroka  Foothills  and  Bighorn  River  SRMAs,  and  the  Basin  Gardens  Play  Area  RMZ  and  Basin 
Gardens  RMZ,  are  closed  to  the  development  of  mineral  materials  under  this  alternative. 

Special  Designations 

The  management  of  special  designations  under  Alternative  B  would  result  in  greater  adverse  impacts  on 
the  disposal  of  mineral  materials  than  Alternative  A  due  to  the  severity  of  restrictions  and  the  larger 
number  of  these  areas.  Specific  closures/prohibitions  of  surface-disturbing  activities  resulting  from 
special  designations  include  the  fossil-concentration  area  in  the  Big  Cedar  Ridge  ACEC  and  the 
Brown/Flowe  Dinosaur  Area,  Carter  Mountain,  Five  Springs  Falls,  Chapman  Bench,  Clarks  Fork 
Basin/Polecat  Bench,  Clarks  Fork  Canyon,  Foster  Gulch  Paleontological  Area,  McCullough  Peaks  South 
Paleontological  Area,  Rainbow  Canyon,  Rattlesnake  Mountain,  and  Sheep  Mountain  ACECs, 
approximately  200,000  acres.  Other  closures/prohibitions  include  within  3  miles  and  in  view  within  5 
miles  of  the  Fleart  Mountain  Relocation  Center  National  Flistoric  Landmark,  the  Nez  Perce  NFIT,  and 
Other  Trails,  as  well  as  all  land  in  WSAs  (141,068  acres).  Additionally,  closures  along  segments  of  certain 
WSR  suitable  waterway  segments  comprise  approximately  20,000  acres. 

Under  Alternative  B,  all  lands  with  wilderness  characteristics  would  be  managed  to  preserve  their 
wilderness  characteristics  and  would  be  closed  to  the  disposal  of  mineral  materials.  Closures  on  these 
lands  comprise  476,349  acres.  In  comparison.  Alternative  A  does  not  include  specific  management  for 
mineral  materials  disposal  in  lands  with  wilderness  characteristics. 

Resources 

Management  actions  for  resources  that  restrict,  prohibit,  or  limit  mineral  materials  disposal  would 
prevent  development  in  these  areas.  This  would  result  in  adverse  impacts  to  mineral  materials  disposal. 
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Under  Alternative  B,  adverse  impacts  to  mineral  materials  would  generally  be  greater  than  under 
Alternative  A. 

Disposal  of  mineral  materials  would  be  prohibited  within  %  mile  of  riparian/wetland  areas,  Blue  or  Red 
Ribbon  waters  (trout  streams),  certain  rivers,  big  game  crucial  winter  range  (1,324,371  acres),  and 
within  %  mile  of  waters  containing  special  status  fish  species. 

Mineral  materials  disposal  would  be  prohibited  within  3  miles  and  in  view  within  5  miles  of  important 
cultural  resources.  Management  to  protect  paleontological  resources  may  have  a  greater  effect  under 
Alternative  B  than  the  other  alternatives,  because  surveys  and  monitoring  would  be  required  for  surface 
disturbance  in  PFYC  3,  4,  and  5  formations,  and  permission  from  the  authorized  officer  would  be 
required  to  resume  activities  within  100  feet  of  a  paleontological  discovery. 

VRM  Class  I  and  II  areas  under  Alternative  B  would  constitute  1,939,213  acres,  or  61  percent,  of  BLM- 
administered  surface.  Impacts  to  mineral  materials  disposal  would  be  similar  to  Alternative  A,  although 
to  a  greater  extent  because  more  acreage  would  be  subject  to  increased  VRM  restrictions.  Alternative  B 
would  result  in  more  impacts  from  constraints  associated  with  VRM  classifications  than  Alternative  A. 

Alternative  C 

Closing  areas  to  mineral  materials  disposal  would  result  in  similar  impacts  as  those  described  for 
Alternative  A,  although  to  a  greater  extent  because  more  area  is  closed.  Alternative  C  would  close  or 
prohibit  surface  disturbance  on  a  total  of  343,962  acres,  or  8  percent,  of  federal  mineral  estate  in  the 
Planning  Area  to  the  disposal  of  mineral  materials  (Map  32),  more  acreage  than  under  alternatives  A 
and  less  acreage  than  under  Alternative  B. 

Disposal  of  sand  and  gravel  is  closed  on  36,940  acres  with  known  or  potential  occurrence  areas  in  the 
Planning  Area  under  Alternative  C  (Map  29).  The  acreage  closed  to  sand  and  gravel  disposal  in  known 
and  potential  areas  is  more  than  under  Alternative  A,  but  less  than  under  Alternative  B. 

Resource  Uses 

Managing  resource  uses  under  Alternative  C  would  result  in  the  least  adverse  impacts  to  mineral 
materials  disposal  compared  to  the  other  alternatives.  Mineral  materials  operations  in  the  following 
recreational  use  areas  could  be  allowed  on  a  case-by-case  basis:  fishing  and  hunting  access  areas,  the 
Five  Springs  Falls  campground,  the  Cody  Archery  Range,  and  certain  R&PP  lease  areas. 

Special  Designations 

Management  of  special  designations  under  Alternative  C  would  have  the  least  adverse  impact  on  the 
disposal  of  mineral  materials  in  relation  to  the  other  alternatives.  Specific  mineral  materials  disposal 
closures  under  this  alternative  include  within  %  mile  and  in  view  within  1  mile  of  the  Fleart  Mountain 
Relocation  Center  National  Flistoric  Landmark,  the  Nez  Perce  NFIT,  and  Other  Trails  (with  exceptions),  as 
well  as  on  lands  in  WSAs  (141,068  acres).  ACECs  and  other  special  designations  would  not  adversely 
affect  mineral  materials  under  Alternative  C,  except  in  the  Brown/Flowe  Dinosaur  Area  ACEC,  where 
mitigation,  paleontological  sensitivity  surveys,  and  monitoring  are  required  for  surface-disturbing 
activities. 

Resources 

Management  actions  for  resources  that  restrict,  prohibit,  or  limit  mineral  materials  disposal  would 
prevent  development  in  these  areas.  This  would  result  in  adverse  impacts  to  mineral  materials  disposal. 
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Under  Alternative  C,  adverse  impacts  to  mineral  materials  disposal  would  generally  be  less  than  under 
the  other  alternatives. 

Under  Alternative  C,  mineral  materials  disposal  would  be  allowed  in  flood  plains  or  riparian/wetland 
areas  on  a  case-by-case  basis. 

Areas  within  %  mile  and  in  view  within  1  mile  of  important  cultural  sites  would  be  closed  to  disposal  of 
mineral  materials.  Impacts  from  management  to  protect  paleontological  resources  would  be  similar  to 
Alternative  A,  except  that  potential  delays  due  to  surveying  and  monitoring  of  surface-disturbing  activity 
would  affect  a  smaller  area  because  this  management  applies  only  in  PFYC  5  areas. 

VRM  Class  I  and  II  areas  under  Alternative  C  would  constitute  474,003  acres,  or  15  percent,  of  BLM- 
administered  surface.  Impacts  to  mineral  materials  disposal  would  be  similar  to  Alternative  A,  although 
to  a  lesser  extent  because  less  acreage  would  be  subject  to  VRM  Class  I  and  II  restrictions.  Alternative  C 
would  result  in  the  fewest  impacts  from  constraints  associated  with  VRM  classifications. 

Alternative  D 

Alternative  D  closes  the  least  amount  of  land  to  mineral  materials  disposal,  and  therefore  results  in  the 
least  impacts  to  salable  minerals  compared  to  the  other  alternatives.  Alternative  D  would  close  or 
prohibit  surface  disturbance,  thereby  excluding  mineral  materials  disposal,  on  a  total  of  374,894  acres, 
or  4  percent,  of  federal  mineral  estate  in  the  Planning  Area  (Map  33),  the  least  of  all  alternatives. 

Alternative  D  would  close  41,227  acres  to  disposal  of  sand  and  gravel,  including  less  than  1  percent  of 
the  areas  where  there  is  known  or  occurrence  of  sand  and  gravel  (Map  29).  The  amount  of  area  closed 
to  sand  and  gravel  disposal  in  known  and  moderate  potential  areas  is  the  least  of  all  alternatives, 
thereby  resulting  in  the  fewest  adverse  impacts. 

Resource  Uses 

Under  Alternative  D,  surface-disturbing  activities  are  allowed,  including  salable  minerals  exploration  and 
development,  in  recreational  sites  and  trails  on  a  case-by-case  basis  if  the  effects  can  be  avoided  or 
mitigated.  While  this  would  result  in  less  of  an  impact  than  alternatives  A  and  B,  which  prohibit  surface- 
disturbing  activities  near  recreation  sites,  an  adverse  impact  would  result  from  project  delays  and  costs 
associated  with  mitigation.  Similar  impacts  would  result  by  requiring  avoidance,  minimization  and/or 
compensation  for  all  surface-disturbing  activities  in  the  following  areas:  Bighorn  River  SRMA  and  ERMA; 
West  Slope  of  the  Bighorns  SRMA  (including  Canyons  RMZ  and  Brokenback/Logging  Road  RMZ);  Middle 
Fork  of  the  Powder  River  SRMA;  Canyon  Creek  SRMA;  campgrounds,  trailheads,  day  use  areas,  river 
access  sites,  and  similar  recreation  sites  in  The  Rivers  SRMA;  Basin  Gardens  Play  Area  SRMA;  and  the 
Florse  Pasture  SRMA. 

Development  of  mineral  materials  may  be  allowed,  on  a  case-by-case  basis,  in  the  following  areas: 
Absaroka  Mountain  Foothills  SRMA,  Absaroka  ERMA,  Beck  Lake  SRMA,  Newton  Lake  Ridge  SRMA,  Basin 
Gardens  area,  and  Tour  de  Badlands  and  Tatman  Mountain  RMZs. 

Special  Designations 

Based  on  the  types  of  restrictions  and  acreage  affected.  Alternative  D  would  result  in  the  second- 
greatest  extent  of  adverse  impacts  on  the  disposal  of  mineral  materials  from  special  designations. 
Specific  closures/prohibitions  of  surface-disturbing  activities  resulting  from  special  designations  include 
the  fossil-concentration  area  in  the  Big  Cedar  Ridge  ACEC  and  the  Five  Springs  Falls,  Clarks  Fork  Canyon, 
Paleocene-Eocene  Thermal  Maximum  (PETM),  and  Sheep  Mountain  ACECs,  for  a  total  of  34,279  acres. 
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Alternative  D  also  would  prohibit  mineral  materials  disposal  within  the  72  acres  of  the  Heart  Mountain 
Relocation  Center  National  Historic  Landmark  Urban  Center,  while  surface-disturbing  activities  would  be 
avoided  within  3  miles  of  the  Nez  Perce  (Neeme-poo)  NHT  and  up  to  2  miles  of  other  Historic  Trails. 
Under  Alternative  D,  WSAs  would  be  closed  to  mineral  materials  disposal  (141,068  acres). 

Resources 

With  the  exception  of  activities  within  important  greater  sage-grouse  habitats,  such  as  within  0.6  mile  of 
occupied  leks  in  PHMAs  and  a  500-foot  buffer  for  surface  waters  and  riparian/wetland  areas,  few 
management  actions  explicitly  prohibit  surface-disturbing  activities  or  mineral  materials  disposal  to 
protect  other  resources  under  Alternative  D.  However,  several  management  actions  require  avoidance 
and  would  prohibit  surface-disturbing  activity  unless  the  impacts  can  be  mitigated,  resulting  in  adverse 
impacts  to  mineral  materials  disposal  through  increased  costs  and  delays  associated  with  mitigation. 
Under  Alternative  D,  some  of  the  areas  where  surface-disturbing  activity  must  be  avoided  include  areas 
up  to  %  mile  if  needed  to  protect  surface  waters  and  riparian/wetland  areas;  within  %  mile  of  any 
WGFD-rated  Blue  or  Red  Ribbon  fisheries;  and  within  big  game  crucial  winter  range  from  November  15 
through  April  30. 

Alternative  D  prohibits  mineral  materials  disposal  for  resource  protection  in  the  Chapman  Bench 
Management  Area  (3,425  acres). 

Surface-disturbing  activities  would  be  avoided  under  Alternative  D  to  protect  the  foreground  of 
important  cultural  resources  up  to  3  miles.  This  would  increase  costs  associated  with  mitigation  or 
prohibit  disposal  if  the  impacts  cannot  be  mitigated,  which  would  adversely  affect  the  disposal  of 
mineral  materials.  Impacts  from  management  to  protect  paleontological  resources  would  be  the  same 
as  Alternative  A.  Unlike  A,  permission  from  the  authorized  officer  would  be  required  to  resume 
activities  within  100  feet  of  a  paleontological  discovery. 

VRM  Class  I  and  II  areas  under  Alternative  D  would  constitute  872,939  acres,  or  27  percent,  of  BLM- 
administered  surface.  Impacts  to  mineral  materials  disposal  would  be  similar  to  Alternative  A,  although 
to  a  greater  extent  because  more  acreage  would  be  subject  to  more  stringent  VRM  restrictions. 

Alternative  E 

Under  Alternative  E,  closing  public  lands  to  mineral  materials  disposal  would  result  in  similar  impacts  as 
Alternative  B,  although  to  a  greater  extent  because  more  land  would  be  closed.  Alternative  E  would 
close  areas  or  prohibit  surface  disturbance,  therefore  prohibiting  mineral  materials  disposal,  on  a  total 
of  3,144,151  acres,  or  75  percent,  of  federal  mineral  estate  in  the  Planning  Area  (Map  34).  Alternative  E 
represents  the  largest  acreage  of  mineral  materials  closures  compared  to  the  other  alternatives,  and 
approximately  100  percent  more  acreage  than  Alternative  A. 

Disposal  of  sand  and  gravel  would  be  closed  on  261,552  acres  of  land  with  a  known  or  potential  for 
occurrence  of  sand  and  gravel  under  Alternative  E  (Map  29).  The  amount  of  area  closed  to  sand  and 
gravel  disposal  in  known  and  moderate  potential  areas  is  greater  under  Alternative  E  than  under  any 
other  alternative,  which  would  result  in  more  adverse  impacts  to  mineral  materials  than  the  other 
alternatives.  Specifically,  these  additional  closures  to  sand  and  gravel  disposal  may  eliminate  existing 
sources  of  sand  and  gravel  in  the  area,  requiring  the  sourcing  of  these  minerals  from  more  distant  sites. 

Resource  Uses 

Closing  public  lands  to  mineral  materials  disposal  would  result  in  similar  impacts  as  those  described  for 
Alternative  B,  although  to  a  greater  extent  due  to  the  closure  of  the  Greater  Sage-Grouse  Key  Habitat 
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Areas  ACEC.  Mineral  materials  closures  outside  this  ACEC  are  the  same  as  Alternative  B,  and  impacts 
would  be  the  same  as  Alternative  B. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  would  be  the  same  as  Alternative  B,  and  impacts  would  be  similar  to 
Alternative  B.  Due  to  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  applied 
for  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  special  designation  management  under  Alternative 
E  would  result  in  the  most  adverse  impacts  to  mineral  materials  disposal  of  any  alternative. 

Resources 

Impacts  to  salable  minerals  from  resource  management  actions  would  be  similar  to  Alternative  B,  but 
slightly  greater  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  due  to  additional  limitations  on 
surface  disturbance  and  closure  of  the  area  to  mineral  materials  disposal  for  the  protection  of  greater 
sage-grouse.  Greater  long-term  adverse  impacts  would  result  from  the  requirement  that  salable 
mineral  pits  no  longer  in  use  be  restored  to  meet  sage-grouse  habitat  conservation  objectives  under 
Alternative  E. 

Alternative  F 

Management  of  salable  minerals  under  Alternative  F  is  the  same  as  Alternative  D  (Map  33),  and  impacts 
would  be  consistent  with  those  described  under  Alternative  D. 

Resource  Uses 

Impacts  from  the  management  of  mineral  materials  disposal  and  surface-disturbing  activities  under  this 
alternative  would  be  the  same  as  Alternative  D  in  areas  outside  the  Greater  Sage-Grouse  PHMAs  ACEC. 
More  adverse  impacts  would  occur  inside  the  ACEC,  where  anthropogenic  disturbances  are  limited  to 
one  per  640  acres  and  no  greater  than  3  percent  loss  of  sagebrush  habitat  within  this  ACEC,  compared 
to  5  percent  under  Alternative  D.  This  alternative  would  therefore  result  in  greater  adverse  impacts  to 
salable  minerals  than  Alternative  D,  but  less  than  alternatives  A,  B,  and  E,  which  close  more  areas  to 
mineral  materials  disposal. 

Special  Designations 

Impacts  to  mineral  materials  disposal  from  special  designations  under  Alternative  F  would  be  the  same 
as  Alternative  D,  except  within  the  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres),  where  more 
adverse  impacts  would  result  due  to  additional  restrictions  on  surface  disturbance. 

Resources 

Impacts  to  salable  minerals  from  resource  management  actions  would  be  similar  to  Alternative  D,  but 
slightly  more  adverse  within  the  Greater  Sage-Grouse  PHMAs  ACEC  due  to  additional  limitations  on 
surface  disturbance.  Similar  to  greater  sage-grouse  Key  Habitat  Areas  under  Alternative  E,  greater  long¬ 
term  adverse  impacts  would  result  from  the  requirement  that  salable  mineral  pits  no  longer  in  use  be 
restored  to  meet  sage-grouse  habitat  conservation  objectives. 
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4.3  Fire  and  Fuels  Management 

This  section  describes  potential  impacts  on  fire  and  fuels  management  from  management  of  other 
resource  programs.  Implementation  of  the  alternatives  would  affect  the  planning,  management, 
implementation,  and  cost  of  fire  management.  Direct  impacts  involve  restrictions  on  fire  and  fuels 
management.  Indirect  impacts  include  actions  resulting  in  a  change  in  risk  or  incidence  of  wildland  fires; 
size,  intensity,  or  destructive  nature  of  wildland  fires;  fire  suppression  costs;  and  fuel  loading.  For 
example,  mechanical  treatments  used  to  manage  or  reduce  fuel  loads  result  in  indirect  impacts  by 
reducing  the  risk  or  incidence  of  wildland  fire. 

Fire  is  an  integral  part  of  natural  ecosystem  function;  however,  the  natural  fire  regime  has  been  altered 
in  the  Planning  Area.  While  the  alteration  of  the  natural  fire  regime  (also  referred  to  as  Fire  Regime 
Condition  Class  or  Vegetation  Condition  Class)  is  considered  an  adverse  impact  to  fire  ecology,  actions 
contributing  to  an  increase  in  the  incidence  of  wildfires  or  that  limit  the  ability  to  effectively  fight 
wildfires  in  areas  where  use  of  fire  would  not  meet  resource  objectives  are  considered  adverse  impacts 
to  fire  management.  For  example,  actions  limiting  fire  suppression  tactics,  thereby  resulting  in  large 
burn  areas  or  more  intense  fires,  would  be  considered  adverse  impacts.  Management  that  increases  the 
ability  to  effectively  and  efficiently  respond  to  and  control  wildfires  and  management  that  helps  meet 
resource  objectives  are  considered  beneficial  impacts. 

Management  restricting  the  intensity  and  effectiveness  of  fuels  treatments  would  result  in  increased 
fuel  loading  and  increased  fire  hazard.  Wildland  fuels  management  objectives  are  to  "manage  fuels  to 
restore  and  maintain  landscapes,  and  promote  fire-adapted  communities  and  infrastructure.  Fire  and 
fuels  management  actions  will  focus  on  restoring  natural  fire  regimes  and  frequencies,  and 
accomplishing  Desired  Plant  Community  objectives"  and  to  "restore  natural  fire  regimes  and  frequencies 
to  the  landscape,  and  utilize  fire  and  vegetation  treatments  to  accomplish  Desired  Plant  Community 
objectives."  Management  that  increases  the  effectiveness  of  and  ability  to  meet  these  objectives  would 
result  in  beneficial  impacts. 

For  the  purpose  of  this  analysis,  short-term  impacts  to  fire  and  fuels  management  include  impacts 
occurring  within  5  years.  Long-term  impacts  are  those  remaining  or  occurring  after  5  years.  The  BLM 
anticipates  short-  and  long-term  impacts  to  fire  and  fuels  management.  Long-term  impacts  generally 
include  impacts  to  the  overall  management  of  fire  and  fuels  in  the  Planning  Area.  Short-term  impacts  to 
fire  and  fuels  result  from  surface  disturbance  that  increases  the  potential  for  the  establishment  of 
invasive  species  and  other  fuels. 

The  following  description  of  impacts  is  organized  into  three  sections:  wildfires  (unplanned  ignitions), 
prescribed  fires  (planned  ignitions),  and  stabilization  and  rehabilitation  following  fire.  Methods  and 
assumptions  are  described  under  the  first  section  only,  wildfires  (unplanned  ignitions),  but  apply  to  all 
three  sections. 

4.3.1  Wildfires  (Unplanned  Ignitions) 

4.3. 1.1  Methods  and  Assumptions 

Wildland  fire  is  a  general  term  describing  any  non-structure  fire  that  occurs  in  vegetation  and/or  natural 
fuels.  In  addition  to  discussions  of  impacts  specific  to  wildfire  management,  this  section  also  discusses 
general  impacts  that  could  apply  to  both  wildfire  and  prescribed  fire  management.  These  general 
impact  discussions  use  the  term  "wildland  fire  management"  to  indicate  that  they  apply  to  both  wildfire 
and  prescribed  fire  management;  impact  discussions  specific  to  wildfire  management  use  that  term. 
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The  analysis  of  impacts  on  fire  and  fuels  management  is  based  on  the  following  assumptions,  which 
apply  to  wildfires,  prescribed  fires,  and  stabilization/rehabilitation: 

•  Wildfires  in  wildland  urban  interface  areas  typically  will  be  suppressed  with  unlimited  tactics. 

•  Suppression  costs  are  expected  to  be  similar  between  all  the  alternatives. 

•  Fire  regime  condition  class  (FRCC)  inventories  performed  for  the  Northern  Zone  Fire 
Management  Plan  (BLM  2004b)  are  still  accurate. 

•  Air  quality  currently  is  not  affecting  the  ability  to  conduct  prescribed  burns;  however,  the  more 
stringent  air  quality  standards  are,  the  more  likely  they  will  be  to  affect  the  ability  to  perform 
prescribed  burns. 

•  Compared  to  limited  tactics,  unlimited  tactics  would  reduce  the  amount  of  acres  burned 
annually,  but  increase  the  amount  of  surface  disturbance  from  suppression  activities  and  result 
in  the  need  for  more  rehabilitation  of  damage  caused  by  suppression  activities.  Unlimited  fire 
suppression  tactics  also  alter  the  condition  class  of  the  vegetation  by  preventing  wildfire  to  play 
its  appropriate  role  in  maintaining  fire-adapted  ecosystems. 

•  Nonnative  species  alter  the  risk  of  wildland  fire.  Current  BLM  policy  is  to  ensure  seeds  used  for 
rehabilitation  are  free  of  noxious  weeds  when  reseeding  is  necessary. 

•  Annual  bromes  (e.g.,  cheatgrass)  and  invasive  species  can  elevate  the  risk  of  fire  and  actually 
alter  the  natural  fire  regime;  therefore,  alternatives  contributing  to  the  invasion  and  spread  of 
invasive  species  are  anticipated  to  adversely  affect  fire  and  fuels  management. 

•  In  areas  of  cultural  resource  sensitivity,  use  of  heavy  equipment  typically  is  limited  to  existing 
roads  and  trails,  except  where  human  safety  is  at  risk. 

•  Cultural  resource  surveys  are  conducted,  where  applicable,  for  all  prescribed  burns,  other  fuel 
treatments,  and  rehabilitation. 

•  Current  policy  (BLM  Manual  1745)  requires  use  of  native  plant  species  for  rehabilitation,  except 
in  certain  situations  (e.g.,  when  native  seeds  are  not  available  or  resource  management 
objectives  cannot  be  met  with  native  species). 

4.3. 1.2  Summary  of  Impacts  by  Alternative 

All  alternatives  use  wildland  fires  (wildfires  managed  for  resource  benefit  and  prescribed  fires)  to 
restore  fire-adapted  ecosystems  and  reduce  hazardous  fuels.  Alternative  C  would  result  in  the  greatest 
potential  for  adverse  impacts  from  human  caused,  unplanned  ignitions  due  to  increased  access  and 
additional  travel  routes.  Conversely,  Alternative  C  would  also  result  in  the  greatest  beneficial  impacts 
from  active  fuels  management  (i.e.,  this  alternative  allows  the  widest  use  of  fuels  treatments)  and  the 
greatest  ability  to  employ  fire  suppression  tactics,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Alternative 
C  includes  the  greatest  amount  of  mechanical  fuels  treatments  by  acreage  (60,000  acres),  followed  by 
alternatives  A,  D,  and  F  (30,000  acres  each),  and  alternatives  B  and  E  (5,000  acres  each),  resulting  in 
beneficial  impacts  to  fire  and  fuels  management  by  reducing  fuels  and  thereby  the  potential  for  fire 
spread  and  severity.  Fire  suppression  restrictions  (e.g.,  prohibiting  the  use  of  heavy  equipment  on 
fragile  soils)  increase  the  potential  for  wildfire  spread  in  the  short  term  and  may  increase  the  need  for 
stabilization  and  rehabilitation  as  more  wildfires  occur.  Flowever,  intensive  fire  suppression  that 
reduces  the  natural  role  of  fire  in  the  ecosystem  may  result  in  large  catastrophic  wildfires  in  the  long 
term  that  require  more  intensive  stabilization  and  rehabilitation  activities.  Under  all  of  the  alternatives, 
implementing  the  BLM  Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM  Burned  Area 
Emergency  Stabilization  and  Rehabiiitation  Handbook  (BLM  2007a)  would  prescribe  activities  that  would 
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allow  rehabilitation  of  areas  following  a  wildfire  and  reduce  the  potential  for  future  fires  in  burned 
areas. 

4.3. 1.3  Detailed  Analysis  of  Alternatives 

This  section  divides  the  analysis  of  impacts  to  fire  and  fuels  management  from  the  alternatives  into 
three  areas  -  impacts  from  restrictions  from  resources  and  special  designations,  impacts  from  resource 
uses,  and  impacts  from  proactive  management  actions.  This  analysis  groups  special  designations  with 
resources  because  the  resource  values  within  the  special  designations  are  the  reason  for  management 
that  would  limit  or  restrict  fire  and  fuels  management  techniques  in  these  areas. 

Impacts  Common  to  All  Alternatives 

Restrictions  from  Resources  and  Special  Designations 

Although  certain  management  of  other  resource  programs  and  special  designations  may  limit  fire 
suppression  tactics,  in  cases  where  human  life  or  safety  may  be  at  risk,  emergency  fire  suppression 
tactics  would  be  used  and  would  become  a  higher  priority  than  any  resource  protection  or  management 
stipulations. 

Avoiding  the  use  of  waters  that  contain  high-risk  aquatic  invasive  species  for  suppression  activities 
(except  in  cases  where  public  and  firefighter  safety  are  threatened)  may  limit  fire  suppression  activities 
when  other  sources  of  water  are  unavailable  or  inadequate  to  meet  fire  suppression.  This  would 
adversely  impact  wildfire  management. 

Avoiding  the  aerial  application  of  fire  suppressant  chemicals  within  300  feet  of  perennial  waters  and 
restricting  the  use  of  fire  retardant  chemicals  as  appropriate  to  protect  rock  art  and  water  quality  would 
limit  the  potential  to  effectively  control  fires  in  these  areas.  This  would  adversely  affect  the 
management  of  wildland  fires. 

Suppressing  fires  that  threaten  greater  sage-grouse  habitats  and  crucial  winter  wildlife  habitat  within 
Wyoming  big  sagebrush  communities  and  conducting  fire  management  activities  to  minimize  overall 
wildfire  size  and  frequency  in  sagebrush  plant  communities  where  greater  sage-grouse  habitat 
objectives  are  at  risk  may  create  adverse  impacts  to  fire  ecology  by  affecting  the  natural  fire  regime  in 
the  ecosystem.  Actions  that  suppress  the  natural  role  of  fire  in  the  ecosystem  may  result  in  fuels 
accumulation  and  eventually  lead  to  larger  and  more  intense  fires.  However,  suppressing  fires  in  these 
areas  may  also  decrease  the  incidence  of  damaging  wildfires  to  sagebrush  habitat  and  greater  sage- 
grouse  and  enhance  the  ability  to  manage  fires  in  these  areas.  In  some  scenarios,  a  proactive  fire 
management  approach  may  be  advisable  (e.g.,  establishing  fuels  treatments  at  strategic  locations  to 
minimize  the  size  of  wildfire  and  limit  further  loss  of  greater  sage-grouse  habitat)  and  could  result  in 
long-term  benefits  to  fire  and  fuels  management  by  reducing  the  incidence  and  spread  of  wildfire  in 
greater  sage-grouse  habitat. 

Standard  operating  procedures  would  influence  the  way  wildfire  suppression  tactics  may  take  place 
within  habitat  deemed  important  for  special  status  species.  If  additional  species  become  listed  under 
the  ESA,  it  is  likely  that  the  conservation  measures  developed  to  protect  and  restore  such  species  would 
have  long-term  impacts  on  the  types  and  timing  of  vegetation  treatments  allowable  within  their 
important  habitats. 

Prohibiting  the  use  of  bulldozers  in  areas  of  important  cultural  resources  or  historic  trails  for  fire 
suppression,  unless  an  archeologist  and/or  resource  advisor  is  present,  may  have  adverse  impacts  on 
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fire  and  fuels  management  by  limiting  the  ability  to  effectively  fight  wildfires  in  these  areas  depending 
on  availabilities  and  response  times  of  archeologists  and/or  resource  advisors.  Assigning  an  archeologist 
and/or  resource  advisor  to  all  fires  with  heavy  equipment  employed  beyond  minimum  impact 
suppression  techniques  may  delay  fire  suppression  activities  and  adversely  impact  fire  management. 

Under  all  alternatives,  management  of  vegetation  and  invasive  species  would  result  in  long-term 
impacts  to  fire  and  fuels  management.  Under  all  alternatives,  vegetation  that  does  not  meet  DPC  has 
the  highest  risk  of  losing  important  ecosystem  components.  Mechanical  treatment  in  these  areas  may 
not  be  sufficient  to  diversify  fuel  conditions  and  reduce  the  potential  for  wildland  fire  occurrence  or 
spread.  Management  actions  that  limit  the  potential  for  the  spread  or  establishment  of  invasive  species 
would  generally  have  a  beneficial  impact  to  fire  and  fuels  management.  As  invasive  species  dominate 
plant  communities,  fuels  tend  to  build  up  in  these  areas.  In  general,  invasive  species  and  grasses,  such 
as  cheatgrass,  are  highly  flammable  and  their  presence  can  result  in  increased  incidence  and  spread  of 
fire.  Long-term  adverse  impacts  to  fire  and  fuels  management  may  result  from  annual  increases  in 
invasive  species  establishment  and  spread.  Establishment  and  spread  of  invasive  species  would  result  in 
alterations  of  the  fire  behavior  and  fire  ecology  in  the  Planning  Area,  and  may  change  the  management 
response  to  fire. 

Under  all  alternatives,  management  for  wildland  fire  in  special  designations  would  create  long-term 
impacts  to  fire  and  fuels  management.  Typically,  areas  that  include  special  designations  (e.g.,  ACECs  or 
eligible  WSRs)  include  management  that  prohibits  the  use  of  fire  suppression  techniques,  such  as  the 
use  of  heavy  equipment  or  fire  retardant  and  chemicals,  that  would  affect  the  resources  and 
characteristics  for  which  the  area  is  designated. 

Resource  Uses 

Allowing  the  sale  of  permits  to  meet  public  demand  for  personal  use  of  posts,  poles,  firewood,  sawlogs, 
Christmas  trees,  and  other  vegetative  products  may  reduce  fuel  loading  in  those  areas.  The  reduction  in 
fuel  loading  would  decrease  the  complexity  of  suppression  operations  and  increase  firefighter  and 
public  safety. 

Under  all  alternatives,  land  tenure  adjustments  may  affect  fire  and  fuels  management  due  to  ownership 
changes  and  the  response  to  fire  and  fuels  in  lands  managed  by  private  or  state  owners.  Isolated  public 
land  parcels  within  or  near  private  lands  may  increase  the  complexity  of  BLM  involvement  in  the 
suppression  of  wildfires  and  management  of  fuels,  particularly  in  wildland  urban  interface  areas.  Land 
tenure  adjustments  that  create  larger  blocks  of  public  land  by  reducing  inholdings  would  benefit  BLM's 
fire  and  fuels  management  by  decreasing  such  complexities. 

The  management  of  livestock  grazing  using  the  Standards  for  Healthy  Rangelands  and  Guidelines  for 
Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the  BLM  in  the  State  of  Wyoming 
(Appendix  N)  would  maintain  enough  fine  fuels  to  allow  for  the  use  of  wildland  fire  for  resource  benefit, 
where  appropriate.  In  addition,  adherence  to  these  standards  and  guidelines  would  reduce  the 
potential  for  conversion  of  healthy  rangelands  into  invasive  species  (e.g.,  cheatgrass)  dominated 
systems,  which  may  reduce  the  frequency  and  spread  of  fires.  Vegetation  management  actions  to  meet 
the  Wyoming  Standards  for  Healthy  Rangelands  would  also  result  in  a  diversity  of  age-class,  cover,  and 
fuel  loads  in  all  plant  communities  that  may  reduce  the  size  and  intensity  of  wildfires  in  the  long  term. 

Proactive  Management 

Under  all  alternatives,  the  response  to  wildland  fire  would  be  based  on  the  ecological,  social,  and  legal 
consequences  of  the  potential  action;  the  circumstances  under  which  a  fire  occurs;  the  likely 
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consequences  to  firefighter  and  public  safety  and  welfare;  natural  and  cultural  resources;  and  values  to 
be  protected. 

Maintaining  and  implementing  an  FMP  to  address  fire  management  on  a  landscape  scale  and  to  meet 
DPC  objectives  and  resource  management  objectives  would  result  in  long-term  beneficial  impacts  to  fire 
and  fuels  management.  The  FMP  would  define  a  program  to  manage  wildland  fires  based  on  the  RMP 
and  provides  for  firefighter  and  public  safety;  fire  management  strategies,  tactics,  and  alternatives;  and 
addresses  values  to  be  protected  consistent  with  management  objectives,  activities  in  the  area,  and 
federal,  state,  and  local  laws  and  regulations. 

Cooperating  with  other  agencies  and  landowners  to  conduct  landscape  level  fuel  treatments  would  have 
beneficial  impacts  on  fire  and  fuels  management  by  enhancing  coordinated  fuels  management  and 
restoring  fire-adapted  ecosystems. 

Reducing  hazardous  fuels  in  the  wildland  urban  interface  would  result  in  long-term  beneficial  impacts  to 
fire  and  fuels  management  by  limiting  the  incidence  and  spread  of  fires  in  these  areas.  Reducing  the 
incidence  and  spread  of  fire  in  wildland  urban  interface  areas  would  reduce  the  complexity  of  managing 
wildfires  that  cross  ownership  boundaries.  Protecting  homes  and  other  structures  from  wildfires  would 
result  in  long-term  impacts  to  fire  and  fuels  management  by  requiring  fire  suppression  or  fuels 
treatments  in  these  areas. 

Achieving  a  balance  between  treating  areas  that  have  departed  from  the  historic  fire  regime  (FRCC  3) 
and  areas  that  are  functioning  within  an  appropriate  fire  regime  (FRCC  1)  would  result  in  beneficial 
impacts  on  fire  and  fuels  management.  Treatment  in  FRCC  3  areas  to  return  the  fire  ecology  to  the 
appropriate  historic  fire  regime,  along  with  stabilization  and  rehabilitation,  would  help  decrease  fuel 
loading  in  these  areas  and  reduce  the  potential  for  future  catastrophic  fires  in  areas  that  have  departed 
from  their  historic  fire  regime.  Treating  areas  that  are  functioning  within  an  appropriate  fire  regime 
(FRCC  1)  would  ensure  that  fire  and  fuels  management  maintains  resource  objectives  within  these  areas. 
Balancing  treatments  in  these  areas  would  allow  for  an  effective  approach  to  managing  fires  based  on 
FRCC  and  the  appropriate  fire  regime  and  ecology  in  these  areas.  To  varying  degrees,  vegetation 
treatments  under  all  the  alternatives  would  result  in  improvement  in  FRCC  in  the  Planning  Area  and 
movement  towards  DPC  for  the  treated  areas. 

Alternative  A 

Surface  Disturbance 

Surface  disturbance  results  in  adverse  impacts  to  fire  and  fuels  management  by  increasing  the  potential 
for  invasive  species  establishment  and  spread  in  disturbed  areas  and,  subsequently,  the  occurrence  and 
severity  of  unplanned  ignitions.  Under  Alternative  A,  the  BLM  projects  a  total  of  136,253  acres  of  short¬ 
term  surface  disturbance  on  BLM-administered  land  during  the  life  of  the  plan.  After  reclamation,  a 
total  of  15,646  acres  of  long-term  surface  disturbance  is  projected  under  Alternative  A. 

Restrictions  from  Resources  and  Special  Designations 

The  management  actions  restricting  fire  suppression  and  fuels  management  discussed  below  would 
result  in  adverse  impacts  to  wildfire  management  under  Alternative  A. 

Reviewing  the  impacts  of  fire  suppression  to  special  status  plant  species  on  a  case-by-case  basis  may 
limit  fire  suppression  tactics  in  these  areas,  and  thus  may  result  in  adverse  impacts  to  fire  and  fuels 
management. 
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Prohibiting  the  use  of  heavy  equipment  for  fire  suppression  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC, 
the  Carter  Mountain  ACEC,  the  Five  Springs  Falls  ACEC,  and  the  Little  Mountain  ACEC  would  result  in 
adverse  impacts  to  fire  and  fuels  management  by  limiting  the  available  techniques  for  fire  suppression 
and  mechanical  treatment  in  these  areas.  Management  objectives  in  special  designations  and  SRMAs 
would  help  guide  the  response  to  wildland  fire  under  Alternative  A. 

Prohibiting  the  use  of  chemical  and  dye  retardants  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC  would  limit 
the  available  techniques  for  fire  suppression  in  these  areas,  which  may  result  in  adverse  impacts  to  fire 
and  fuels  management  by  limiting  the  ability  to  suppress  wildfires  in  these  areas. 

Prohibiting  the  use  of  motorized  and  mechanized  vehicles  to  suppress  fires  in  certain  WSR  eligible 
waterway  segments  in  the  WFO,  and  prohibiting  fire  retardant  along  BLM-administered  land  within 
certain  WSR  eligible  waterway  segments  would  result  in  adverse  impacts  to  fire  and  fuels  management. 
Prohibiting  the  use  of  motorized  vehicles  to  suppress  fires  may  limit  response  times  and  efficiency  of 
fighting  wildfires  in  these  areas  and  lead  to  increased  wildfire  severity  and  spread.  Prohibiting  fire 
retardant  within  certain  WSR  eligible  waterway  segments  would  result  in  adverse  impacts  by  limiting 
fire  suppression  techniques  in  these  areas. 

Managing  areas  as  VRM  Classes  I  (141,127  acres)  and  II  (340,784  acres)  may  limit  the  type  or  location  of 
hazardous  fuels  reduction  techniques  when  they  alter  the  visual  character  of  the  landscape.  Such 
restrictions  may  lead  to  an  increase  in  fire  size  and  spread  in  VRM  Class  I  and  II  areas  and  adjacent  areas. 
Fire  and  fuels  management  may  benefit  in  VRM  Class  III  and  IV  areas,  where  a  wider  range  of  hazardous 
fuel  reduction  techniques  with  the  potential  to  alter  the  visual  character  of  the  landscape  would  be 
allowed. 

Resource  Uses 

Mineral  resources  development  may  affect  fire  and  fuels  management  by  developing  new  facilities  and 
associated  infrastructure.  Such  development  may  change  BLM's  response  to  wildland  fire  due  to 
increased  human  presence  (i.e.,  workers)  and  the  location  of  facilities  in  the  Planning  Area.  Mineral 
exploration  and  development  may  also  result  in  adverse  impacts  by  increasing  the  potential  for  human 
caused  fires  in  these  areas. 

Using  wildland  fire  to  revitalize  decadent  forest  stands,  improve  forest  stand  density,  and  increase  cover 
would  result  in  beneficial  impacts  to  fire  and  fuels  management  by  helping  reach  DPC  objectives  and 
restoring  areas  to  FRCC  1  and  2.  Allowing  a  variety  of  silvicultural  practices  and  cutting  methods  under 
Alternative  A  would  have  beneficial  impacts  on  fire  and  fuels  management  by  increasing  the  options 
available  for  fuels  treatments.  Managing  forests  and  woodlands  to  meet  forest  and  rangeland  health 
standards  would  reduce  hazardous  fuel  accumulations  and  reduce  the  potential  for  catastrophic 
wildfires. 

The  designation  of  utility  corridors  and  authorization  of  ROWs  may  have  beneficial  impacts  on  fire  and 
fuels  management  by  removing  or  reducing  built  up  fuels  and  by  serving  as  fuel  breaks  and  fire  lines. 
Utility  corridors  and  access  road  ROWs  may  also  result  in  beneficial  impacts  by  providing  access  for 
firefighters  and  other  fire  and  fuels  management  activities.  Alternately,  the  designation  of  ROWs  and 
increased  human  presence  associated  with  the  construction  and  use  of  ROWs  may  increase  the 
potential  for  unplanned  ignitions  in  the  Planning  Area. 

Travel  and  transportation  management  would  result  in  both  adverse  and  beneficial  impacts  to  the 
management  of  wildland  fires.  Travel  designations  that  allow  access  may  result  in  adverse  impacts  due 
to  increased  incidence  of  human  caused  fires.  Allowing  access  to  more  remote  locations  may  also 
increase  the  potential  for  fire  in  areas  that  are  more  difficult  to  respond  to  and  where  fires  are 
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subsequently  more  difficult  to  control.  Alternatively,  travel  routes  may  result  in  beneficial  impacts  by 
increasing  access,  response  time,  and  flexibility  in  management  when  responding  to  fires. 

Under  Alternative  A,  management  for  recreation  in  the  Planning  Area  would  have  long-term  impacts  to 
wildfires.  Recreation  use  would  result  in  the  increased  risk  of  human  caused  unplanned  ignitions  from 
campfires,  vehicles,  cook  stoves,  other  recreation  related  activities.  The  risk  of  recreation-related 
wildfire  would  be  highest  around  campgrounds,  trailheads,  and  recreation  management  areas  where 
recreational  use  is  greatest. 

Livestock  grazing  management  would  result  in  short-term  and  long-term  impacts  to  fire  and  fuels 
management.  Livestock  grazing  primarily  affects  the  distribution,  amount,  height,  and  vigor  of 
herbaceous  species  such  as  perennial  grasses,  which  can  determine  fire  characteristics.  Livestock 
grazing  can  contribute  to  a  reduction  of  fine  fuels,  which  may  reduce  the  spread  of  wildland  fire.  A 
decrease  in  fire  spread  may  result  in  an  increased  accumulation  of  larger  fuel  sources  such  as  shrub 
vegetation  between  fires,  which  may  contribute  to  larger  fires  in  the  long  term.  Properly  managed 
livestock  grazing  may  also  reduce  flame  length,  fire  line  intensity,  and  rate  of  spread,  which  would  have 
a  beneficial  impact  on  suppression  activities.  Fire  line  intensity  and  flame  length  are  important 
measures  of  potential  suppression  success. 

Proactive  Management 

Alternative  A  bases  the  response  to  wildland  fire  on  ecological,  social,  and  legal  consequences;  the 
circumstances  under  which  a  fire  occurs;  the  likely  consequences  on  firefighter  and  public  safety  and 
welfare;  natural  and  cultural  resources;  and  values  to  be  protected. 

Alternative  A  uses  wildland  fires  (wildfires  managed  for  resource  benefit  and  prescribed  fires)  to  restore 
fire-adapted  ecosystems  and  reduce  hazardous  fuels.  This  use  of  wildland  fire  would  reduce  the  need 
for  mechanical  fuels  treatment  and  the  potential  for  large-scale  fires  in  the  long  term,  while  also  helping 
to  meet  resource  objectives.  This  would  result  in  beneficial  impacts  to  fire  and  fuels  management. 
Under  Alternative  A,  the  BLM  projects  approximately  30,000  acres  of  mechanical  fuels  treatment  would 
occur  during  the  life  of  the  plan  (Appendix  T).  Mechanical  fuels  treatments  would  result  in  beneficial 
impacts  to  fire  and  fuels  management  by  reducing  fuel  buildup,  the  potential  for  fire  spread,  and  fire 
severity. 

Alternative  B 

Surface  Disturbance 

Adverse  impacts  to  fire  and  fuels  management  from  surface  disturbance  would  be  similar  to  those 
described  under  Alternative  A,  though  to  a  lesser  degree.  Under  Alternative  B,  the  BLM  projects  a  total 
of  73,940  acres  of  short-term  surface  disturbance  on  BLM-administered  land  during  the  life  of  the  plan. 
Implementing  Alternative  B  would  result  in  a  46  percent  decrease  in  short-term  surface  disturbance  on 
BLM-administered  land  compared  to  Alternative  A.  After  reclamation,  the  BLM  projects  a  total  of 
10,893  acres  of  long-term  surface  disturbance  under  Alternative  B.  Implementation  of  Alternative  B 
would  result  in  a  31  percent  decrease  in  long-term  surface  disturbance  on  BLM-administered  land 
compared  to  Alternative  A. 

Restrictions  from  Resources  and  Special  Designations 

Management  actions  restricting  fire  suppression,  fuels  management,  or  wildland  fire  planning  would 
result  in  adverse  impacts  to  wildland  fire  management.  In  general,  restrictions  on  fire  management  for 
the  protection  of  resource  objectives  are  greater  under  Alternative  B  than  under  Alternative  A. 
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Alternative  B  includes  similar  fire  suppression  and  heavy  equipment  restrictions  as  Alternative  A,  with 
several  exceptions.  Alternative  B  prohibits  fire  suppression  and  the  use  of  chemicals  within  %  mile  of 
any  known  special  status  plant  species  population.  In  addition,  restrictions  on  motorized  vehicles  to 
suppress  fires  and  restrictions  on  the  use  of  fire  retardants  apply  to  all  WSR  suitable  waterway 
segments.  Alternative  B  includes  more  special  designations  and  recreation  management  areas,  which 
would  restrict  the  response  to  wildfire  in  these  areas  to  protect  the  resource  characteristics  for  which 
the  areas  were  designated. 

Adverse  impacts  to  fire  and  fuels  management  from  VRM  allocations  would  be  similar  to  those 
described  under  Alternative  A,  though  to  a  greater  extent  due  to  more  area  allocated  as  VRM  Class  I  and 
II  under  Alternative  B. 

Resource  Uses 

Under  Alternative  B,  management  actions  for  minerals  would  have  similar  impacts  as  those  described 
under  Alternative  A,  though  to  a  lesser  degree  due  to  decreased  minerals  development  under 
Alternative  B. 

Using  natural  processes  to  revitalize  decadent  forest  stands,  improve  forest  stand  density,  and  increase 
canopy  cover  would  result  in  short-term  adverse  impacts  on  fire  and  fuels  management  by  limiting  the 
use  of  some  wildland  fire  as  a  fuels  management  technique.  However,  using  natural  processes  for  fuels 
management  may  result  in  long-term  beneficial  impacts  by  returning  fire  to  its  natural  role  in  the 
ecosystem. 

Impacts  to  fire  and  fuels  management  from  the  utility  corridors  designated  under  Alternative  B  would 
be  similar  to  those  under  Alternative  A,  though  to  a  lesser  degree  as  less  acreage  is  designated  as  ROW 
corridors.  Managing  more  acreage  as  ROW  avoidance  and  exclusion  areas  would  reduce  the  prevalence 
of  fuel  breaks  and  fire  lines  but  would  also  decrease  human  presence  and  the  potential  for  unplanned 
ignitions. 

The  beneficial  and  adverse  impacts  to  fire  and  fuels  management  from  travel  and  transportation 
management  under  Alternative  B  would  be  similar  to  those  described  under  Alternative  A,  though  to  a 
lesser  degree  due  to  increased  restrictions  and  less  area  available  for  motorized  travel. 

Management  for  recreation  would  have  similar  impacts  to  fire  and  fuels  management  described  under 
Alternative  A,  though  to  a  greater  degree.  Alternative  B  includes  fewer  upgrades  to  sites  already 
developed  for  recreational  use,  but  the  increased  area  managed  as  SRMAs— and  associated  new 
development— may  increase  the  potential  for  unplanned  ignitions  in  these  areas  due  to  increased 
recreation  activity. 

The  types  of  impacts  on  fire  and  fuels  management  from  livestock  grazing  would  be  similar  to  those 
described  for  Alternative  A.  However,  all  these  impacts  would  occur  to  a  much  lesser  degree  because  a 
larger  area  is  closed  to  livestock  grazing  under  this  alternative  (1,984,211  acres  versus  5,009  acres  under 
Alternative  A). 

Proactive  Management 

Under  Alternative  B,  response  to  wildland  fires  may  vary  from  full  suppression  in  areas  where  fire  is 
undesirable,  to  monitoring  fire  behavior  in  areas  where  fire  can  be  used  as  a  management  tool,  based 
on  resource  goals  and  objectives.  Alternative  B  utilizes  wildland  fires  and  other  treatments  to  restore 
fire-adapted  ecosystems  and  to  reduce  hazardous  fuels.  Mechanical  fuels  treatments  would  be  similar 
to  those  described  under  Alternative  A,  though  to  a  lesser  degree  since  only  5,000  acres  are  projected 
for  mechanical  fuels  treatments  under  Alternative  B  (an  approximately  83  percent  decrease  from 
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Alternative  A)  (Appendix  T).  Mechanical  fuels  treatment  under  Alternative  B  would  result  in  fewer 
beneficial  impacts  than  under  Alternative  A. 

Although  the  use  of  fire  suppression  under  Alternative  B  is  more  restricted  than  under  Alternative  A,  the 
BLM  anticipates  that  proactive  management  to  employ  wildland  fire  (wildfires  managed  for  resource 
benefit  and  prescribed  fires)  to  achieve  management  objectives  and  to  restore  fire-adapted  ecosystems 
would  result  in  long-term  beneficial  impacts  to  fire  and  fuels  management  throughout  the  Planning 
Area.  Under  Alternative  B,  the  emphasis  on  restoring  the  natural  role  of  fire  in  the  ecosystem  may 
result  in  adverse  impacts  in  the  short  term  as  reduced  mechanical  fuel  treatments  may  result  in  an 
increased  incidence  of  fire.  In  the  long  term,  it  is  unlikely  that  beneficial  impacts  to  fire  and  fuels  would 
result  due  to  historic  fire  suppression  activities,  changes  to  fuel  loading,  and  human  occupancy  and  use 
of  the  Planning  Area.  Long-term  restoration  of  natural  conditions  is  less  likely  than  under  Alternative  A. 
The  greater  restrictions  on  mechanical  fuels  treatments  and  suppression  under  Alternative  B  would 
result  in  greater  potential  adverse  impacts  to  private  lands  as  unplanned  ignitions,  and  subsequent 
wildfires  that  may  spread  to  private  lands,  are  more  likely  under  this  alternative. 

Alternative  C 

Surface  Disturbance 

Impacts  to  fire  and  fuels  management  from  surface  disturbance  would  result  in  similar  impacts  as  those 
described  under  Alternative  A,  though  to  a  greater  degree.  Under  Alternative  C,  the  BLM  projects  a 
total  of  245,642  acres  of  short-term  surface  disturbance  on  BLM-administered  land  during  the  life  of  the 
plan.  Implementing  Alternative  C  would  result  in  an  80  percent  increase  in  short-term  surface 
disturbance  on  BLM-administered  land  compared  to  Alternative  A,  a  233  percent  increase  compared  to 
Alternative  B.  After  reclamation,  a  total  of  41,485  acres  of  long-term  surface  disturbance  is  projected 
under  Alternative  C.  Implementing  Alternative  C  would  result  in  a  164  percent  increase  in  long-term 
surface  disturbance  on  BLM-administered  land  compared  to  Alternative  A,  a  282  percent  increase 
compared  to  Alternative  B. 

Restrictions  from  Resources  and  Special  Designations 

Management  actions  restricting  fire  suppression,  fuels  management,  or  wildland  fire  planning  would 
result  in  adverse  impacts  to  wildland  fire  management.  In  general.  Alternative  C  contains  the  fewest 
restrictions  on  fire  management  for  the  protection  of  other  resource  objectives. 

Fire  suppression  impacts  due  to  special  status  plant  species  are  the  same  as  under  Alternative  A. 

Besides  the  restrictions  and  impacts  described  under  Impacts  Common  to  All  Alternatives,  Alternative  C 
includes  no  other  specific  restrictions  on  fire  and  fuels  management  related  to  resource  objectives  or 
special  designations.  Alternative  C  would  allow  for  the  highest  level  of  fire  suppression  compared  to  the 
other  alternatives. 

Impacts  to  fire  and  fuels  from  VRM  allocations  would  be  similar  to  those  described  under  Alternative  A, 
though  to  a  slightly  lesser  extent  because  a  smaller  area  is  managed  as  VRM  Class  I  and  II. 

Resource  Uses 

Management  for  minerals  would  result  in  impacts  similar  to  those  described  under  Alternative  A, 
though  to  a  greater  extent  due  to  more  minerals  development  under  Alternative  C. 

Using  logging  and  timbering  instead  of  wildland  fire  and  other  natural  processes  to  revitalize  decadent 
forest  stands,  improve  forest  stand  density,  and  increase  canopy  cover  would  result  in  long-term 
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adverse  impacts  on  fire  and  fuels  management  by  limiting  the  natural  role  of  wildland  fire  in 
ecosystems.  However,  logging  and  timbering  would  result  in  short-term  beneficial  impacts  by  reducing 
fuel  loads  and  the  possibility  of  catastrophic  fires. 

Impacts  to  fire  and  fuels  management  from  the  utility  corridors  designated  under  Alternative  C  would 
be  similar  to  those  under  Alternative  A,  but  to  a  lesser  degree  because  the  BLM  designates  fewer 
corridors  under  this  alternative,  though  more  than  alternatives  B  and  D.  ROW  avoidance  or  exclusion 
acreage  under  Alternative  C  would  result  in  similar  impacts  to  those  under  Alternative  A,  but  to  a 
greater  degree. 

Impacts  to  fire  and  fuels  management  from  travel  and  transportation  management  under  Alternative  C 
would  be  similar  to  those  described  under  Alternative  A,  though  to  a  greater  degree.  Alternative  C  has 
fewer  areas  closed  to  travel  and  more  area  open  to  cross-country  motorized  travel  compared  to  other 
alternatives. 

Under  Alternative  C,  impacts  to  fire  and  fuels  management  from  recreation  would  be  similar  to  those 
described  under  Alternative  A,  though  to  a  greater  degree  due  to  an  increase  in  the  development  of 
recreation  sites  and  facilities.  Alternative  C  manages  fewer  areas  as  SRMAs  compared  to  the  other 
alternatives.  However,  based  on  projected  surface  disturbance  (Appendix!)  Alternative  C  would  lead  to 
the  development  of  the  most  recreation  sites  and  the  largest  increase  in  the  potential  for  unplanned 
ignitions  in  these  areas. 

Management  for  livestock  grazing  would  result  in  impacts  similar  to  those  described  for  Alternative  A. 
Proactive  Management 

Under  Alternative  C,  the  response  to  wildfire  would  be  the  same  as  that  described  for  Alternative  B. 

Under  Alternative  C,  the  BLM  would  use  wildland  fire  (wildfires  managed  for  resource  benefit  and 
prescribed  fires)  to  restore  fire-adapted  ecosystems  for  commodity  production  and  to  reduce  hazardous 
fuels.  Alternative  C  places  more  emphasis  on  fire  and  fuels  management  for  the  use  of  resources 
compared  to  Alternative  B,  which  utilizes  wildland  fire  to  restore  the  natural  processes  of  ecosystems. 

Impacts  from  mechanical  fuels  treatments  would  be  similar  to  those  described  for  Alternative  A, 
although  to  a  greater  degree  because  60,000  acres  are  projected  for  mechanical  fuels  treatments  under 
Alternative  C  (a  100  percent  increase  compared  to  Alternative  A)  (Appendix  I).  The  use  of  mechanical 
fuels  treatment  under  Alternative  C  would  be  greater  than  under  alternatives  A,  B,  and  D. 

Alternative  D 

Surface  Disturbance 

Impacts  to  fire  and  fuels  management  from  surface  disturbance  would  result  in  similar  impacts  as  those 
described  under  Alternative  A,  though  to  a  greater  degree.  Under  Alternative  D,  a  total  of  140,175  acres 
of  short-term  surface  disturbance  is  projected  on  BLM-administered  land  during  the  life  of  the  plan. 
Implementing  Alternative  D  would  result  in  a  3  percent  increase  in  short-term  surface  disturbance  on 
BLM-administered  land  compared  to  Alternative  A,  a  90  percent  increase  compared  to  Alternative  B, 
and  a  43  percent  decrease  compared  to  Alternative  C.  After  reclamation,  a  total  of  18,306  acres  of  long¬ 
term  surface  disturbance  is  projected  under  Alternative  D.  Implementing  Alternative  D  would  result  in  a 
17  percent  increase  in  long-term  surface  disturbance  on  BLM-administered  land  compared  to 
Alternative  A,  a  69  percent  increase  compared  to  Alternative  B,  and  a  56  percent  decrease  compared  to 
Alternative  C. 
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Restrictions  from  Resources  and  Special  Designations 

Management  actions  restricting  fire  suppression,  fuels  management,  or  wildland  fire  planning  would 
result  in  adverse  impacts  to  fire  and  fuels  management.  In  general,  restrictions  on  fire  management  for 
the  protection  of  other  resource  objectives  under  Alternative  D  are  greater  than  under  alternatives  A 
and  C,  but  less  than  under  Alternative  B. 

Allowing  the  application  of  fire  suppression  chemicals  within  %  mile  of  known  or  documented 
populations  of  BLM  special  status  plant  species  with  the  consent  of  the  authorized  officer  would  result 
in  the  least  adverse  impact  to  the  use  of  suppression  tactics  of  any  alternative. 

Special  designations  under  Alternative  D  would  result  in  similar  adverse  impacts  to  fire  and  fuels 
management  as  those  under  Alternative  A,  but  to  a  greater  degree.  In  addition  to  the  ACECs  restricting 
fire  suppression  tactics  that  are  similarly  designated  under  Alternative  A,  the  BLM  restricts  the  use  of 
heavy  equipment  during  fire  suppression  operations  over  important  caves  and  cave  passages  in  the 
Craig  Thomas  Little  Mountain  Special  Management  Area  (SMA).  Unlike  alternatives  A  and  B,  Alternative 
D  does  include  WSR  eligible  or  suitable  waterway  segments  that  would  restrict  the  use  of  fire 
suppression  techniques  along  these  waterways. 

Impacts  from  allocation  of  VRM  Class  I  and  II  areas  would  be  similar  to  those  described  under 
Alternative  A.  Due  to  the  area  allocated  as  VRM  Class  I  and  II,  adverse  impacts  to  fire  and  fuels 
management  from  VRM  allocations  would  be  greater  than  those  under  alternatives  A  and  C,  but  less 
than  those  under  Alternative  B. 

Resource  Uses 

Under  Alternative  D,  mineral  resource  exploration  and  development  would  have  similar  impacts  to 
those  under  Alternative  A,  though  to  a  lesser  degree  due  to  decreased  minerals  development  projected 
under  Alternative  D.  Adverse  impacts  from  management  of  mineral  resources  under  Alternative  D 
would  be  greater  than  Alternative  B,  but  less  than  Alternative  C. 

Forests,  woodlands,  and  forest  products  management  under  Alternative  D  would  result  in  similar 
impacts  to  those  under  Alternative  A. 

Impacts  to  fire  and  fuels  management  from  the  designation  of  utility  corridors  under  Alternative  D 
would  be  similar  to  those  described  under  Alternative  A,  though  to  an  extent  similar  to  Alternative  C  as  a 
similar  acreage  is  designated  for  ROW  corridors.  Alternative  D  manages  more  acreage  as  ROW 
avoidance  or  exclusion  areas  than  alternatives  A  and  C,  but  less  than  Alternative  B,  with  proportional 
impacts. 

Impacts  to  fire  and  fuels  management  from  travel  and  transportation  management  under  Alternative  D 
would  be  similar  to  those  described  under  Alternative  A,  fewer  than  under  Alternative  C,  and  greater 
than  under  Alternative  B. 

The  impacts  to  fire  and  fuels  management  from  recreation  would  be  similar  to  those  under  Alternative 
A,  but  to  a  greater  degree.  Management  of  SRMAs  under  Alternative  D  would  result  in  similar  impacts 
to  those  under  Alternative  B,  but  to  a  lesser  degree. 

Livestock  grazing  management  under  Alternative  D  would  result  in  similar  impacts  to  fire  and  fuels 
management  as  those  under  Alternative  A.  Emphasizing  livestock  grazing  as  a  tool  to  improve  resource 
conditions  may  result  in  beneficial  impacts  if  grazing  reduces  fine  fuels  in  certain  areas  (Diamond  et  al. 
2009). 


4-130 


Bighorn  Basin  Proposed  BMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Wildfires  (Unplanned  Ignitions) 


Proactive  Management 

Under  Alternative  D,  the  response  to  wildland  fire  would  be  the  same  as  described  under  Alternative  B. 
Fire  and  fuels  management  would  result  in  similar  impacts,  in  degree  and  extent,  as  those  described 
under  Alternative  A.  Under  Alternative  D,  emphasizing  the  use  of  wildland  fires  (wildfires  managed  for 
resource  benefit  and  prescribed  fires)  and  other  vegetation  treatments  to  accomplish  resource 
management  objectives  may  result  in  additional  beneficial  impacts  to  fire  and  fuels  management. 

Alternative  E 

Surface  Disturbance 

Adverse  impacts  to  fire  and  fuels  management  from  surface  disturbance  would  be  the  same  as 
alternatives  A  and  B,  but  to  a  lesser  degree.  Under  Alternative  E,  the  BLM  manages  anthropogenic 
disturbances  (e.g.,  roads,  oil  and  gas  wells,  and  pipelines)  in  greater  sage-grouse  Key  Habitat  Areas  to 
not  exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat, 
compared  to  a  larger  allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  This 
restrictive  management  could  reduce  potential  disturbance-related  invasive  species  spread  and 
subsequent  increases  in  fire  severity  when  compared  to  the  other  alternatives.  Among  the  alternatives. 
Alternative  E  would  result  in  the  least  amount  of  short-  and  long-term  surface  disturbance  on  BLM- 
administered  land  (71,829  acres  and  10,676  acres,  respectively).  Implementing  Alternative  E  would 
result  in  a  48  percent  decrease  in  short-term  surface  disturbance  on  BLM-administered  land  compared 
to  Alternative  A,  a  3  percent  decrease  compared  to  Alternative  B,  a  71  percent  decrease  compared  to 
Alternative  C,  and  a  49  percent  decrease  compared  to  Alternative  D.  Implementing  Alternative  E  would 
result  in  a  32  percent  decrease  in  long-term  surface  disturbance  on  BLM-administered  land  compared  to 
Alternative  A,  a  2  percent  decrease  compared  to  Alternative  B,  a  74  percent  decrease  compared  to 
Alternative  C,  and  a  42  percent  decrease  compared  to  Alternative  D. 

Restrictions  from  Resources  and  Special  Designations 

Under  Alternative  E,  management  actions  restricting  fire  suppression,  fuels  management,  or  wildland 
fire  planning  would  result  in  the  greatest  adverse  impacts  to  wildland  fire  management.  In  general, 
restrictions  on  fire  management  for  the  protection  of  resource  objectives  are  greater  under  Alternative 
E  than  under  the  other  alternatives.  Under  Alternative  E,  the  BLM  designs  and  implements  fuels 
treatments  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres)  with  an  emphasis  on 
protecting  existing  sagebrush  ecosystems  and  the  benefits  of  fuel  breaks  would  be  evaluated  against  the 
additional  loss  of  sagebrush  cover.  In  greater  sage-grouse  Key  Habitat  Areas,  sagebrush  canopy  cover 
may  not  be  reduced  to  less  than  15  percent  unless  a  fuels  management  objective  requires  an  additional 
reduction  in  sagebrush  cover  to  meet  strategic  protection  of  priority  sage-grouse  habitat  and  conserve 
habitat  quality  for  the  species.  Additional  limits  on  fuels  management  (based  on  habitat  type  and 
invasive  species  composition)  also  apply  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  under 
Alternative  E,  but  with  exceptions  to  allow  fuels  treatments  that  would  limit  wildfire  risk.  In  areas 
outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  fire  suppression  and  fuels  management  are 
the  same  as  Alternative  B,  and  impacts  to  fire  and  fuels  management  would  be  the  same  as  described 
under  that  alternative. 

Visual  Resource  Management  (VRM)  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to  fire 
and  fuels  management  would  be  the  same  as  Alternative  B. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-131 


Wildfires  (Unplanned  Ignitions) 


Resource  Uses 

Under  Alternative  E,  management  actions  for  minerals  would  have  similar  impacts  as  alternatives  A  and 
B,  though  to  a  lesser  degree  due  to  additional  restrictions  on  minerals  development  under  Alternative  E. 

Management  of  utility  corridors  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to  fire  and 
fuels  management  would  be  the  same  as  Alternative  B.  Alternative  E  manages  more  acreage  as  ROW 
exclusion  areas  than  any  other  alternative,  which  would  reduce  the  prevalence  of  fuel  breaks  and  fire 
lines  but  would  also  decrease  human  presence  and  the  potential  for  unplanned  ignitions  to  a  greater 
degree  than  under  the  other  alternatives.  Impacts  to  fire  and  fuels  management  from  the  management 
of  forests,  woodlands,  and  forest  products;  travel  and  transportation;  recreation;  and  livestock  grazing 
under  Alternative  E  would  be  the  same  as  Alternative  B.  As  under  Alternative  B,  closure  of  the  greater 
sage-grouse  Key  Habitat  Areas  to  livestock  grazing  may  contribute  to  a  buildup  of  fine  fuels,  which 
would  facilitate  the  spread  of  larger  wildland  fire  in  the  short  term;  however,  the  return  to  a  more 
natural  fire  regime  would  reduce  the  potential  for  larger  catastrophic  wildfires  in  the  long  term. 

Proactive  Management 

Under  Alternative  E,  response  to  wildland  fires,  mechanical  fuels  treatment,  and  use  of  wildland  fires  to 
achieve  management  objectives  are  the  same  as  Alternative  B  for  areas  outside  of  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC,  and  impacts  to  fire  and  fuels  management  would  be  the  same  as 
Alternative  B.  Inside  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  Alternative  E  focuses  fuels 
treatments  on  interfaces  with  human  habitation  or  significant  existing  disturbances,  designs  fuels 
management  projects  to  reduce  wildland  fires,  and  applies  seasonal  restrictions  for  implementing  fuels 
management  treatments  according  to  the  type  of  seasonal  habitats  present.  Compared  to  the  other 
alternatives,  management  methods  applied  under  Alternative  E  for  the  protection  of  greater  sage- 
grouse  may  result  in  the  greatest  short-term  adverse  impact  to  fire  and  fuels  management  by  limiting 
the  types  of  treatments  used,  but  would  decrease  the  risk  of  large,  catastrophic  fires  in  the  long  term 
through  a  return  to  natural  fire  regimes. 

Alternative  F 

Surface  Disturbance 

Adverse  impacts  to  fire  and  fuels  management  from  surface  disturbance  under  Alternative  F  would  be 
greater  than  those  described  under  Alternative  A,  but  less  than  under  Alternative  D.  Management 
practices  relating  to  surface  disturbance  are  the  same  as  Alternative  D,  except  within  areas  of  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres).  In  this  ACEC,  the  BLM  manages  the 
density  of  disturbance  to  not  exceed  an  average  of  one  disruptive  activity  location  per  640  acres  and 
cover  less  than  3  percent  of  the  total  sage-grouse  habitat,  compared  to  a  larger  allowable  disturbance  of 
5  percent  in  under  Alternative  D.  This  management  would  reduce  potential  disturbance-related  invasive 
species  spread  and  subsequent  increases  in  fire  severity  when  compared  to  Alternative  D.  Total  short- 
and  long-term  surface  disturbances  on  BLM-administered  land  under  Alternative  F  would  be  137,064 
acres  and  17,663  acres,  respectively.  Implementing  Alternative  F  would  result  in  a  1  percent  increase  in 
short-term  surface  disturbance  on  BLM-administered  land  compared  to  Alternative  A,  an  86  percent 
increase  compared  to  Alternative  B,  a  44  percent  decrease  compared  to  Alternative  C,  a  2  percent 
decrease  compared  to  Alternative  D,  and  a  92  percent  increase  compared  to  Alternative  E. 

Implementing  Alternative  F  would  result  in  a  14  percent  increase  in  long-term  surface  disturbance  on 
BLM-administered  land  compared  to  Alternative  A,  a  64  percent  increase  compared  to  Alternative  B,  a 
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57  percent  decrease  compared  to  Alternative  C,  a  2  percent  decrease  compared  to  Alternative  D,  and  a 
66  percent  increase  compared  to  Alternative  E. 

Restrictions  from  Resources  and  Special  Designations 

Special  designations  under  Alternative  F  would  result  in  similar  adverse  impacts  to  fire  and  fuels 
management  as  those  under  alternatives  A  and  D,  but  to  a  greater  degree  due  to  additional  protections 
for  other  resource  objectives  within  the  Greater  Sage-Grouse  PHMAs  ACEC.  Similar  to  Alternative  E, 
Alternative  F  designs  and  implements  fuels  treatments  in  the  Greater  Sage-Grouse  PFIMAs  ACEC 
(1,116,698  acres)  with  an  emphasis  on  protecting  existing  sagebrush  ecosystems  and  the  benefits  of  fuel 
breaks  would  be  evaluated  against  the  additional  loss  of  sagebrush  cover.  In  greater  sage-grouse 
PHMAs,  sagebrush  canopy  cover  may  not  be  reduced  to  less  than  15  percent  unless  a  fuels  management 
objective  requires  additional  reduction  in  sagebrush  cover  to  meet  strategic  protection  of  priority  sage- 
grouse  habitat  and  conserve  habitat  quality  for  the  species.  Additional  limits  on  fuels  management 
would  also  apply  in  the  Greater  Sage-Grouse  PHMAs  ACEC  under  Alternative  F,  including  seasonal 
restrictions  for  implementing  fuels  management  treatments. 

In  areas  outside  of  the  Greater  Sage-Grouse  PHMAs  ACEC,  management  for  fire  suppression  and  fuels 
management  are  the  same  as  Alternative  D,  and  impacts  to  fire  and  fuels  management  would  be  the 
same  as  Alternative  D. 

VRM  under  Alternative  F  is  the  same  as  under  Alternative  D,  and  impacts  to  fire  and  fuels  management 
would  be  the  same  as  Alternative  D. 

Resource  Uses 

Under  Alternative  F,  mineral  resource  exploration  and  development  would  have  similar  impacts  as 
Alternative  D,  though  to  a  lesser  degree  due  to  decreased  minerals  development  projected  under 
Alternative  F. 

Impacts  to  fire  and  fuels  management  from  travel  and  transportation  management  under  Alternative  F 
would  be  similar  to  Alternative  D,  but  to  a  lesser  degree  because  travel  is  limited  to  designated  roads 
and  trails  on  a  larger  acreage  under  Alternative  F. 

Overall,  impacts  from  livestock  grazing  management  on  wildfires  would  be  similar  to  under  Alternative 
D,  and  reduced  compared  to  impacts  under  alternatives  B  and  E  that  close  greater-sage  grouse  Key 
Habitat  Areas  to  livestock  grazing  and  may  increase  the  potential  for  wildfires  from  fine  fuel  buildups. 
Alternative  F  focuses  on  implementing  grazing  management  to  strategically  reduce  fine  fuels  in  greater 
sage-grouse  PHMAs  (35  percent  of  BLM-administered  surface  lands),  and  could  reduce  the  potential  for 
wildfires  in  the  long  term  in  these  areas. 

Impacts  to  fire  and  fuels  management  from  the  management  of  forests,  woodlands,  and  forest 
products;  lands  and  realty;  ROWs;  recreation;  and  livestock  grazing  under  Alternative  F  are  the  same  as 
those  described  under  Alternative  D. 

Proactive  Management 

Under  Alternative  F,  the  response  to  wildland  fire  mechanical  fuels  treatment  and  use  of  wildland  fires 
to  achieve  management  objectives  are  the  same  as  Alternative  D  for  areas  outside  of  the  Greater  Sage- 
Grouse  PHMAs  ACEC,  and  impacts  to  fire  and  fuels  management  would  be  the  same  as  Alternative  D. 
Inside  the  Greater  Sage-Grouse  PHMAs  ACEC,  Alternative  F  designs  fuels  management  projects  to 
reduce  wildland  fires  and  apply  seasonal  restrictions  for  implementing  fuels  management  treatments 
according  to  the  type  of  seasonal  habitats  present.  Compared  to  the  other  alternatives,  management 
methods  applied  under  Alternative  F  for  the  protection  of  greater  sage-grouse  may  result  in  more 
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adverse  impacts  to  fire  and  fuels  management  when  compared  to  alternatives  A,  C,  and  D  by  limiting  the 
types  of  treatments  used. 

4.3.2  Prescribed  Fires  (Planned  Ignitions) 

Prescribed  fires  can  be  implemented  as  a  tool  to  meet  resource  objectives,  such  as  for  wildlife  habitat 
enhancement,  forage  production,  and  fuel  reduction. 

Impacts  described  above  in  Section  4.3.1  Wildfires  (Unplanned  Ignitions)  for  wildland  fires  would  apply 
to  prescribed  fires.  Prescribed  fires,  a  type  of  wildland  fire,  include  any  fire  intentionally  ignited  by 
management  under  an  approved  plan  to  meet  specific  objectives.  Restrictions  on  fire  management 
techniques  and  equipment  would  apply  to  the  management  and  control  of  prescribed  fires.  This  section 
describes  only  impacts  specific  to  managing  prescribed  fires.  Prescribed  fire  that  has  exceeded,  or  is 
expected  to  exceed,  prescription  parameters  or  otherwise  meets  the  criteria  for  conversion  to  wildfire  is 
considered  an  escaped  prescribed  fire.  This  may  occur  when  a  prescribed  fire  burns  out  of  control  or 
moves  outside  established  fire  lines  due  to  wind  or  other  factors;  under  these  circumstances,  the 
escaped  prescribed  fire  is  classified  as  a  wildfire. 

Direct  impacts  to  prescribed  fire  include  restrictions  or  stipulations  from  other  resources  prohibiting  or 
limiting  prescribed  fires  in  certain  areas  or  at  certain  times  of  the  year.  Prescribed  fire  can  result  in 
short-term  adverse  impacts  associated  with  the  actual  fire  event.  However,  prescribed  fire  reduces  fuel 
loads  and  the  potential  for  larger-scale  catastrophic  fires  and  aids  in  the  achievement  of  vegetation  and 
resource  objectives.  This  typically  results  in  long-term  beneficial  impacts  to  resources  and  ecosystems. 

4.3.2. 1  Methods  and  Assumptions 

Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  methods  and  assumptions  used  in  the  analysis  of 
impacts  to  fire  and  fuels  management  (including  prescribed  fire).  This  analysis  focuses  on  impacts  to  the 
management  of  prescribed  fires. 

4.3. 2. 2  Summary  of  Impacts  by  Alternative 

The  use  of  prescribed  fire  to  achieve  measurable  objectives  and  to  reduce  fuel  loading  would  result  in 
beneficial  impacts  to  fire  and  fuels  management.  Conversely,  restricting  the  use  of  prescribed  fire 
would  result  in  adverse  impacts  to  fire  and  fuels  management,  such  as  the  ability  to  reduce  fuel  loads. 
Limiting  the  use  of  prescribed  fire  may  also  affect  the  ability  of  the  fire  and  fuels  program  to  meet  fire 
management  goals.  Alternative  E  would  restrict  the  use  of  prescribed  fire  the  most,  followed  by 
alternatives  B,  D,  F,  A,  and  C,  respectively.  Alternative  C  would  result  in  the  greatest  beneficial  impacts 
to  fire  and  fuels  management  from  the  use  of  prescribed  fire  compared  to  the  other  alternatives. 
Alternative  C  would  impose  the  fewest  restrictions  on  the  use  of  prescribed  fire,  resulting  in  the 
application  of  prescribed  fire  on  a  projected  80,000  acres  over  the  life  of  the  plan,  followed  by 
alternatives  A,  D,  and  F  (40,000  acres  each).  Alternative  B  (20,000  acres),  and  Alternative  E  (18,000 
acres).  Alternatives  D  and  F  also  emphasize  the  use  of  prescribed  fire  to  meet  resource  management 
objectives,  but  apply  greater  restrictions  on  its  use  compared  to  Alternative  C. 
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4.3. 2. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Managing  prescribed  fires  to  comply  with  Wyoming  DEQ  air  quality  standards  and  smoke  management 
rules  may  result  in  adverse  impacts  to  the  management  of  prescribed  fires  by  limiting  the  scale  and 
extent  of  prescribed  fires  necessary  to  achieve  fuel  reduction  targets  and  other  resource  objectives. 

Maintaining  and  implementing  an  FMP,  consistent  with  this  RMP  to  address  fire  management  on  a 
landscape  scale  and  to  meet  DPC  objectives  and  resource  management  objectives  would  result  in  long¬ 
term  impacts  to  the  management  of  prescribed  fire. 

In  order  to  implement  and  document  a  prescribed  fire,  NEPA  compliance  requires  an  interdisciplinary 
team  to  conduct  site-specific  analysis,  including  ESA  and  NHPA  consultation.  In  accordance  with  current 
BLM  prescribed  fire  policy,  a  Prescribed  Fire  Plan  is  required  for  prescribed  fires.  The  Prescribed  Fire 
Plan  is  a  site-specific  implementation  document  containing  specific  resource  objectives,  prescription 
criteria,  and  provisions  for  suppression  if  the  fire  escapes.  The  presence  of  resources  identified  during 
surveys  (e.g.,  cultural  sites,  sensitive  species  habitat)  would  determine  the  parameters  of  prescribed 
fires  in  these  areas  and  may  prohibit  prescribed  fire  or  require  specific  mitigation  or  BMPs  to  ensure 
prescribed  fire  is  implemented  consistent  with  resource  objectives.  Additional  restrictions  on  surface- 
disturbing  activities  (which  include  mechanical  fuels  treatments  and  prescribed  fires)  for  the  protection 
of  resource  values  identified  in  the  alternatives  would  further  limit  the  use  of  prescribed  fire  in  certain 
areas. 

The  use  of  prescribed  fire  would  result  in  long-term  beneficial  impacts  to  fire  and  fuels  management  by 
moving  areas  towards  DPC,  reducing  fuel  loading,  and  reducing  the  potential  for  future  catastrophic 
fires.  Flowever,  through  the  removal  of  existing  vegetation  and  exposure  of  soil,  prescribed  fire  may 
increase  the  potential  for  the  establishment  and  spread  of  invasive  species  (such  as  cheatgrass)  which 
may  increase  the  incidence  and  spread  of  fire. 

Taking  into  account  invasive  herbaceous  species.  Fire  Regime  Groups,  and  FRCCs  when  considering 
treatments,  including  prescribed  fire,  would  result  in  beneficial  impacts  to  fire  and  fuels  management. 
Planning  prescribed  fires  in  consideration  of  invasive  species  may  limit  the  potential  for  invasive  species 
establishment  and  spread,  which  may  decrease  the  potential  for  fire  incidence  and  spread  and  reduce 
the  potential  for  future  prescribed  fire  or  other  treatments.  Implementing  prescribed  fires  based  on 
FRCC  would  concentrate  prescribed  fire  activity  in  areas  that  would  benefit  from  treatments,  and  may 
help  return  areas  to  their  historic  fire  regimes. 

In  determining  whether  the  use  of  prescribed  fire  is  appropriate  in  a  given  scenario,  the  BLM  must 
consider  the  requirement  under  all  alternatives  that  a  Burn  Plan  proposing  the  use  of  prescribed  fire  in 
greater  sage-grouse  or  crucial  winter  wildlife  habitats  must  be  supported  by  NEPA  analysis  detailing  how 
the  proposed  treatment  would  support  species  conservation  objectives  and  minimize  potential  risks. 

This  requirement  would  place  greater  limitations  on  BLM's  ability  to  proactively  manage  wildland  fires. 

Under  current  BLM  policy,  areas  where  prescribed  burns  occur  are  generally  deferred  from  livestock 
grazing  for  at  least  two  consecutive  growing  seasons,  based  on  management  objectives  consistent  with 
the  Standards  for  Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public 
Lands  Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N).  The  BLM  may  adjust  the  two- 
growing-seasons  deferment  requirement  based  on  environmental  conditions  and  management 
objectives.  Prescribed  burns  generally  are  not  possible  where  domestic  livestock  producers  are  unable 
to  absorb  the  cost  of  the  deferral  period.  This  policy  may  restrict  the  ability  to  use  prescribed  fire  as  a 


Bighorn  Basin  Proposed  RMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


4-135 


Prescribed  Fires  (Planned  Ignitions) 


management  tool  in  certain  areas.  This  may  adversely  affect  the  management  of  prescribed  fire.  Wild 
horses  in  HMAs  also  could  adversely  affect  burned  areas. 

Alternative  A 

Surface  Disturbance 

Surface  disturbance  can  result  in  the  establishment  of  invasive  species,  which  increases  the  potential  for 
fire  occurrence  and  spread.  In  areas  where  invasive  species  become  established  or  spread  after  surface 
disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tool  to  reduce  these  fuels.  Section  4.3.1 
Wildfires  (Unplanned  Ignitions)  describes  total  surface-disturbance  acreages  and  compares  alternatives. 

Implementation  of  Alternative  A  is  projected  to  result  in  40,000  acres  of  short-term  surface  disturbance 
on  BLM-administered  land  from  prescribed  fire.  No  long-term  surface  disturbance  is  projected 
(Appendix  T). 

Restrictions  from  Resources  and  Special  Designations 

Closing  all  BLM-administered  land  in  WSR  eligible  waterway  segments  to  vegetative  treatments 
(including  prescribed  fire)  would  result  in  adverse  impacts  to  fire  and  fuels  management.  Prohibiting 
prescribed  fire  in  these  areas  would  limit  the  tools  available  to  manage  hazardous  fuels  in  these  areas, 
which  may  increase  the  potential  for  larger-scale  fires. 

Restrictions  on  heavy  equipment  and  fire  suppression  activities  identified  for  wildland  fire  under  Section 
4.3.1  Wildfires  (Unplanned  Ignitions)  would  apply  to  prescribed  fires  in  WSR  eligible  waterway  segments. 
These  restrictions  would  require  other  techniques  for  the  control  of  prescribed  fires,  if  the  BLM 
implemented  prescribed  fires  in  these  areas. 

Management  that  prohibits  or  limits  surface-disturbing  activities  for  the  protection  of  resources  values 
would  result  in  adverse  impacts  to  fire  and  fuels  management  by  prohibiting  or  limiting  prescribed  fires 
in  these  areas.  Restrictions  on  prescribed  fires  (and  other  mechanical  fuels  treatments)  may  result  in 
the  accumulations  of  fuels  and  the  potential  for  large-scale  catastrophic  fires  in  these  areas,  which  may 
result  in  greater  adverse  impacts  in  the  long  term  to  the  resource  values  for  which  restrictions  are 
applied.  Restrictions  for  the  protection  of  resources  that  would  limit  or  prohibit  prescribed  fire  under 
Alternative  A  such  as  prohibiting  surface-disturbing  activities  within  500  feet  of  surface  water,  TLS  in  big 
game  crucial  winter  ranges,  and  CSU  restrictions  within  %  mile  of  occupied  greater  sage-grouse  leks 
would  result  in  adverse  impacts. 

Resource  Uses 

Management  of  ROWs  and  minerals  that  increases  the  amount  of  roads  and  the  linear  clearing  of 
vegetation  may  result  in  beneficial  impacts  to  prescribed  fire.  These  linear  clearings  can  serve  as  fire 
breaks  or  fire  lines  for  the  control  of  prescribed  fire  and  reduce  the  need  to  clear  additional  vegetation 
for  the  control  of  prescribed  fire. 

Proactive  Management 

Under  Alternative  A,  and  in  accordance  with  the  Northern  Zone  FMP,  the  BLM  would  use  prescribed  fire 
to  meet  other  resource  management  objectives  (e.g.,  wildlife  habitat  or  range  condition)  and  to  reduce 
hazardous  fuels.  The  BLM  would  implement  prescribed  burns  on  150  to  500  acres  of  BLM-administered 
land  per  year  (totaling  approximately  40,000  acres),  based  on  the  potential  for  initial  burns,  and  then  as 
needed  to  maintain  historic  vegetation  and  disturbance  regimes. 
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As  described  in  the  FMP,  the  BLM  would  perform  baseline  and  post-treatment  monitoring  following 
prescribed  fire.  Post-treatment  monitoring  is  required  to  determine  the  accomplishment  of  direct 
treatment  objectives  and  resource  management  objectives.  Direct  treatment  objectives  usually  are 
attributes  such  as  plant  mortality,  fuel  consumption,  burn  pattern  (mosaic),  and  total  acreage.  Resource 
management  objectives  usually  concern  post-treatment  vegetation  attributes  such  as  cover,  frequency, 
production,  density,  and  stocking  level  of  a  desired  species. 

Implementation  of  the  Northern  Zone  FMP  would  result  in  long-term  impacts  to  fire  and  fuels 
management  by  requiring  the  following  activities  following  a  prescribed  fire: 

•  Pre  and  post  Fire  Regime  and  Condition  Class  evaluation 

•  At  least  one  photo  point  location,  which  can  be  returned  to,  preferably  taken  in  four  opposing 
directions  both  pre-  and  post-treatment 

•  A  Northern  Zone  Fuels  Treatment  Monitoring  Form  completed  and  filed  in  the  Range 
Improvement  Projects  project  file 

•  A  geographic  information  system  (CIS)  database  that  includes  a  completed  attribute  table  and 
pre-  and  post-treatment  shape  files  of  the  treatment  perimeter 

In  addition,  the  BLM  will  evaluate  a  representative  number  and  type  of  treatments  to  document  the 
effectiveness  of  modifying  fire  behavior.  For  example,  the  zone  fuels  specialist  may  calculate  pre-  and 
post-treatment  fire  behavior  for  at  least  each  fuel  model  treated  in  the  zone. 

These  activities  would  provide  appropriate  evaluation  and  documentation  of  prescribed  fire  activities, 
which  may  increase  the  efficiency  and  effectiveness  of  future  prescribed  fire  activities  to  meet  resource 
objectives  and  reduce  fuel  loading. 

Alternative  B 

Surface  Disturbance 

Surface  disturbance  may  result  in  the  establishment  of  invasive  species,  which  increases  the  potential 
for  fire  occurrence  and  spread.  In  areas  where  invasive  species  become  established  or  spread  after 
surface  disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tool  to  reduce  these  fuels. 
Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  total  surface-disturbance  acreages  and  compares 
alternatives. 

Implementing  Alternative  B  is  projected  to  result  in  20,000  acres  of  short-term  surface  disturbance  on 
BLM-administered  land  from  prescribed  fires  (Appendix  T).  Short-term  surface  disturbance  from 
prescribed  fire  would  be  less  than  under  Alternative  A.  No  long-term  disturbance  is  projected. 

Restrictions  from  Resources  and  Special  Designations 

Restrictions  that  limit  or  prohibit  prescribed  fire  for  the  protection  of  resource  values  would  result  in 
similar  impacts  to  those  described  under  Alternative  A,  though  to  a  greater  degree.  In  general, 
management  under  Alternative  B  focuses  on  the  protection  and  conservation  of  resources  and  resource 
values.  Under  Alternative  B,  restrictions  on  surface-disturbing  activities  for  the  protection  of  resources 
that  would  limit  or  prohibit  prescribed  fire  would  be  greater  than  under  Alternative  A. 

Under  Alternative  B,  the  BLM  seasonally  stipulates  fuels  treatments  (including  prescribed  fire)  in  the 
Chapman  Bench,  Clarks  Fork  Canyon,  Rattlesnake  Mountain,  and  Sheep  Mountain  ACECs,  as  well  as  the 
Absaroka  Front  Management  Area.  Seasonal  stipulations  may  adversely  affect  fire  and  fuels 
management  by  limiting  prescribed  fire  as  a  tool  for  fuels  reduction  in  these  areas. 
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Closing  all  WSR  suitable  waterway  segments  to  prescribed  fire  would  result  in  the  same  impacts  as  those 
described  under  Alternative  A. 

Restrictions  on  heavy  equipment  and  fire  suppression  activities  identified  for  wildland  fire  under  Section 
4.3.1  Wildfires  (Unplanned  Ignitions)  would  apply  to  prescribed  fires  in  WSR  suitable  waterway 
segments.  These  restrictions  would  require  other  techniques  for  the  control  of  prescribed  fires,  if  the 
BLM  implements  prescribed  fires  in  these  areas. 

Alternative  B  also  prohibits  surface-disturbing  activities  within  %  mile  of,  or  within  riparian/wetland 
areas,  which  would  limit  the  use  of  mechanical  vegetation  treatments  and  prescribed  fire  necessary  to 
restore  ecosystem  health  in  some  kinds  of  riparian  systems.  This  would  result  in  a  greater  impact  than 
Alternative  A  which  limits  surface-disturbing  activity  within  500  feet  of  riparian/wetland  areas. 

Alternative  B  includes  more  special  designations  where  management  is  prescribed  for  the  protection  of 
resource  values  than  Alternative  A.  As  a  result,  prescribed  fire  and  other  fuels  treatments  are  decreased 
in  these  areas  more  than  under  Alternative  A. 

The  restrictions  on  prescribed  fire  use  under  Alternative  B  would  likely  result  in  greater  adverse  impacts 
to  private  lands,  as  the  potential  for  wildfires  starting  in  heavily  fuel-laden  areas  spreading  onto  private 
lands  would  be  greater  under  Alternative  B,  compared  to  Alternative  A. 

Resource  Uses 

Impacts  to  prescribed  fire  from  management  for  ROWs  and  minerals  would  result  in  similar  impacts  as 
those  described  under  Alternative  A,  though  to  a  lesser  degree  due  to  decreased  mineral  activity  and 
more  acreage  managed  as  ROW  avoidance  or  exclusion  areas.  Designating  less  area  for  utility  corridors 
than  Alternative  A  would  result  in  similar  beneficial  impacts,  but  to  a  lesser  degree. 

Proactive  Management 

Under  Alternative  B,  the  BLM  would  use  wildland  fires  (wildfires  managed  for  resource  benefit  and 
prescribed  fires)  and  other  vegetative  treatments  to  restore  fire-adapted  ecosystems  for  natural 
resource  systems  and  to  reduce  hazardous  fuels.  Prescribed  fire  would  reduce  fuels  and  the  potential 
for  future  large-scale  catastrophic  fires.  This  would  result  in  beneficial  impacts  to  fire  and  fuels 
management.  Under  Alternative  B,  the  BLM  would  use  habitat  enhancement  treatments  (including 
prescribed  fire)  in  sagebrush  communities  on  at  least  200  acres  of  BLM-administered  land  per  year; 
prescribed  fire  would  occur  on  a  total  of  approximately  20,000  acres  over  the  life  of  the  plan. 

Management  identified  in  the  Northern  Zone  FMP  for  prescribed  fire  monitoring  may  be  carried  forward 
under  Alternative  B,  consistent  with  management  under  this  alternative.  Impacts  would  be  the  same  as 
those  described  for  Alternative  A. 

Alternative  C 

Surface  Disturbance 

Surface  disturbance  may  result  in  the  establishment  of  invasive  species,  which  increases  the  potential 
for  fire  occurrence  and  spread.  In  areas  where  invasive  species  become  established  or  spread  after 
surface  disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tool  to  reduce  these  fuels. 
Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  total  surface-disturbance  acreages  and  compares 
alternatives. 

Implementing  Alternative  C  is  projected  to  result  in  80,000  acres  of  short-term  surface  disturbance  on 
BLM-administered  land  from  prescribed  fires  (Appendix  T).  Short-term  surface  disturbance  from 
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prescribed  fires  would  be  greater  than  under  alternatives  A,  B,  and  D.  No  long-term  surface  disturbance 
is  projected. 

Restrictions  from  Resources  and  Special  Designations 

Seasonally  stipulating  fuels  treatments  in  the  Absaroka  Front  Management  Area  would  result  in  the 
same  impacts  as  those  described  under  Alternative  B. 

Restrictions  that  limit  or  prohibit  prescribed  fire  for  the  protection  of  resource  values  would  result  in 
similar  impacts  to  those  described  under  Alternative  k,  though  to  a  lesser  degree.  In  general, 

Alternative  C  reduces  restrictions  for  the  protection  of  resources,  allowing  greater  use  of  prescribed  fire 
compared  to  the  other  alternatives. 

Resource  Uses 

Impacts  to  prescribed  fire  from  minerals  development  under  Alternative  C  would  result  in  similar 
impacts  as  those  described  under  Alternative  A,  though  to  a  greater  degree.  Alternative  C  is  projected 
to  result  in  the  greatest  amount  of  oil  and  gas  development,  and  the  amount  of  roads  would  increase 
proportionally.  Alternative  C  designates  the  second-largest  area  for  utility  corridors,  which  would  result 
in  proportional  beneficial  impacts  to  prescribed  fire.  Impacts  from  ROW  management  would  result  in 
similar  impacts  to  those  under  Alternative  A,  although  to  a  lesser  degree  because  the  BLM  would 
manage  more  acreage  as  ROW  avoidance  or  exclusion  areas. 

Proactive  Management 

Utilizing  wildland  fires  (wildfires  managed  for  resource  benefit  and  prescribed  fires)  to  restore  fire- 
adapted  ecosystems  would  result  in  the  same  impacts  as  those  described  under  Alternative  B.  Under 
Alternative  C,  the  BLM  would  implement  prescribed  fire  and  other  treatments  in  sagebrush 
communities  as  opportunities  and  funding  allow;  prescribed  fire  would  occur  on  approximately  80,000 
acres. 

Management  identified  in  the  Northern  Zone  FMP  for  prescribed  fire  monitoring  may  be  carried  forward 
under  Alternative  C,  consistent  with  management  under  this  alternative.  Impacts  would  be  the  same  as 
those  described  for  Alternative  A. 

Alternative  D 

Surface  Disturbance 

Surface  disturbance  may  result  in  the  establishment  of  invasive  species,  which  increases  the  potential 
for  fire  occurrence  and  spread.  In  areas  where  invasive  species  become  established  or  spread  after 
surface  disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tool  to  reduce  these  fuels. 
Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  total  surface-disturbance  acreages  and  compares 
alternatives. 

Implementing  Alternative  D  is  projected  to  result  in  the  same  acreage  as  Alternative  A  of  short-  and 
long-term  surface  disturbance  on  BLM-administered  land  from  prescribed  fire. 

Restrictions  from  Resources  and  Special  Designations 

Restrictions  that  limit  or  prohibit  prescribed  fire  for  the  protection  of  resource  values  would  result  in 
similar  impacts  as  those  described  under  Alternative  A,  though  to  a  greater  degree.  Under 
Alternative  D,  restrictions  on  surface-disturbing  activities  for  the  protection  of  resources  that  would  limit 
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or  prohibit  prescribed  fire  wouid  be  greater  than  under  aiternatives  A  and  C,  but  iess  than  under 
Aiternative  B. 

Seasonai  stipuiations  on  fueis  treatments  under  Aiternative  D  wouid  resuit  in  simiiar  adverse  impacts  to 
fire  and  fueis  management  as  those  under  Aiternative  B  in  the  Absaroka  Front  Management  Area,  but  to 
a  iesser  degree  overaii  as  it  designates  fewer  ACECs  with  seasonai  stipuiations. 

Restrictions  on  heavy  equipment  and  fire  suppression  activities  identified  for  wiidiand  fire  in  Section 
4.3.1  Wildfires  (Unplanned  Ignitions)  wouid  aiso  appiy  to  prescribed  fires.  These  restrictions  wouid 
require  other  techniques  for  the  controi  of  prescribed  fires,  if  the  BLM  impiemented  prescribed  fires  in 
these  areas. 

Aiternative  D  aiso  prohibits  surface-disturbing  activities  within  500  feet  of  perenniai  surface  water  and 
riparian/wetiand  areas  and  avoids  surface-disturbing  activities  within  %  miie  of  sensitive  habitat,  of 
perenniai  surface  water,  and  riparian/wetiand  areas,  which  wouid  resuit  in  impacts  simiiar  to  those 
described  for  Aiternative  B,  but  to  a  iesser  degree.  This  wouid  resuit  in  a  greater  impact  than  Aiternative 
A,  which  iimits  surface-disturbing  activity  within  500  feet  of  riparian/wetiand  areas. 

Management  of  speciai  designations  under  Aiternative  D  wouid  resuit  in  simiiar  impacts  to  those  under 
Aiternative  B,  but  to  a  iesser  degree  because  there  is  iess  acreage  within  speciai  designations.  Overaii, 
the  restrictions  on  prescribed  fire  under  Aiternative  D  wouid  resuit  in  simiiar  adverse  impacts  to  private 
iands  as  under  Aiternative  B,  but  to  a  iesser  degree  because  Aiternative  D  stipuiates  fueis  treatments  in 
iess  area  and  performs  mechanicai  fueis  treatments  and  prescribed  burns  on  more  acreage 
(Appendix  T). 

Resource  Uses 

Minerais  deveiopment  under  Aiternative  D  wouid  resuit  in  simiiar  beneficiai  impacts  to  prescribed  fire  as 
those  under  Aiternative  A,  but  to  a  iesser  degree  because  iess  acreage  is  avaiiabie  for  oii  and  gas 
deveiopment.  Utiiity  corridors  designated  under  Aiternative  D  wouid  resuit  in  beneficiai  impacts  simiiar 
to  those  described  under  Aiternative  A,  but  to  a  greater  degree  than  Aiternative  B.  Aiternative  D 
manages  the  second-iargest  area  as  ROW  avoidance  or  exciusion  areas,  which  wouid  resuit  in 
proportionai  adverse  impacts  to  prescribed  fire. 

Proactive  Management 

The  BLM  wouid  use  prescribed  fire  under  Aiternative  D  to  a  simiiar  extent  as  under  Aiternative  A,  but 
with  a  greater  emphasis  piaced  on  using  prescribed  fire  to  accompiish  resource  management  objectives. 

Management  identified  in  the  Northern  Zone  FMP  for  prescribed  fire  monitoring  may  be  carried  forward 
under  Aiternative  D,  consistent  with  management  under  this  aiternative.  impacts  wouid  be  the  same  as 
those  described  for  Aiternative  A. 

Alternative  E 

Surface  Disturbance 

Surface  disturbance  may  resuit  in  the  estabiishment  of  invasive  species,  which  increases  the  potentiai 
for  fire  occurrence  and  spread,  in  areas  where  invasive  species  become  estabiished  or  spread  after 
surface  disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tooi  to  reduce  these  fueis. 
Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  totai  surface-disturbance  acreages  and  compares 
aiternatives. 
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Implementing  Alternative  E  is  projected  to  result  in  18,000  acres  of  short-term  surface  disturbance  on 
BLM-administered  land  from  prescribed  fires  (Appendix  T).  Short-term  surface  disturbance  from 
prescribed  fire  under  Alternative  E  is  projected  to  be  the  least  of  all  the  alternatives;  no  long-term 
disturbance  is  projected. 

Restrictions  from  Resources  and  Special  Designations 

Restrictions  that  limit  or  prohibit  prescribed  fire  for  the  protection  of  resource  values  would  result  in 
similar  impacts  to  those  described  under  Alternative  A,  though  to  a  greater  degree.  In  general, 
management  under  Alternative  E  focuses  on  the  protection  and  conservation  of  resources  and  resource 
values.  Under  Alternative  E,  restrictions  on  surface-disturbing  activities  for  the  protection  of  resources 
that  limit  or  prohibit  prescribed  fire  would  be  the  greatest  among  the  alternatives. 

Alternative  E  includes  the  largest  acreage  of  special  designations  where  management  is  prescribed  for 
the  protection  of  resource  values;  as  a  result,  prescribed  fire  and  other  fuels  treatments  are  decreased 
in  these  areas  more  than  under  the  other  alternatives.  Seasonal  fuels  treatment  stipulations  in  ACECs 
under  Alternative  E  are  similar  to  Alternative  B  except  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC,  which  includes  seasonal  restrictions  on  fuels  treatments.  Alternative  E  also  prohibits  the  use  of 
fire  to  treat  sagebrush  in  portions  of  greater  sage-grouse  Key  Habitat  Areas  located  in  less  than  12-inch 
precipitation  zones.  For  ACECs  and  other  special  designations  outside  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC,  management  of  and  impacts  to  prescribed  fire  use  would  be  the  same  as 
Alternative  B. 

Overall,  management  of  special  designations  under  Alternative  E  would  result  in  similar  impacts  to 
private  lands  to  those  described  under  Alternative  B,  but  to  a  greater  extent  due  to  a  larger  area  of 
special  designations  with  restrictions  on  fuels  treatments  and  a  correspondingly  increased  likelihood  of 
fire  spreading  from  public  lands  with  high  fuel  loads  to  adjacent  private  lands. 

Resource  Uses 

Under  Alternative  E,  impacts  to  prescribed  fire  from  management  for  ROWs  and  minerals  development 
would  result  in  similar  impacts  as  those  described  under  Alternative  A,  though  to  a  lesser  degree  due  to 
additional  restrictions  on  these  activities  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Outside 
the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  ROW  and  minerals  management  under  Alternative  E 
are  the  same  as  Alternative  B,  and  impacts  to  prescribed  fire  management  would  be  the  same  as 
Alternative  B. 

Proactive  Management 

Alternative  E  uses  wildland  fires  (wildfires  managed  for  resource  benefit  and  prescribed  fires)  and  other 
vegetative  treatments  to  restore  fire-adapted  ecosystems  for  natural  resource  systems  and  to  reduce 
hazardous  fuels  in  a  similar  manner  to  Alternative  B.  Therefore,  impacts  to  prescribed  fire  management 
would  be  the  same  as  Alternative  B  except  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

In  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres).  Alternative  E  places  additional 
restrictions  on  the  use  of  prescribed  fire  including  prohibiting  fuels  treatments  in  known  winter  range 
unless  the  treatments  are  designed  to  strategically  reduce  wildfire  risk  around  or  in  the  winter  range 
and  restrict  the  use  of  fire  to  treat  sagebrush  in  less  than  12-inch  precipitation  zones  (e.g.,  Wyoming  big 
sagebrush  or  other  sagebrush  species).  However,  if  as  a  last  resort  and  after  all  other  treatment 
opportunities  have  been  explored  and  site  specific  variables  allow,  the  use  of  prescribed  fire  for  fuel 
breaks  that  would  disrupt  the  fuel  continuity  across  the  landscape  could  be  considered  in  stands  where 
cheatgrass  is  a  very  minor  component  in  the  understory  (Brown  1982).  Based  on  prescribed  measures. 
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Alternative  E  would  monitor  and  control  invasive  vegetation  post-treatment  and  require  use  of  native 
seeds  for  fuels  management  treatment  based  on  availability,  adaptation  (site  potential),  and  probability 
of  success. 

Alternative  F 

Surface  Disturbance 

Surface  disturbance  may  result  in  the  establishment  of  invasive  species,  which  increases  the  potential 
for  fire  occurrence  and  spread.  In  areas  where  invasive  species  become  established  or  spread  after 
surface  disturbance,  the  BLM  may  use  prescribed  fire  as  a  management  tool  to  reduce  these  fuels. 
Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  total  surface-disturbance  acreages  and  compares 
alternatives. 

Alternative  F  is  projected  to  result  in  the  same  acreage  of  short-  and  long-term  surface  disturbance  on 
BLM-administered  land  from  prescribed  fire  as  alternatives  A  and  D  (Appendix  T). 

Restrictions  from  Resources  and  Special  Designations 

Under  Alternative  F,  restrictions  on  surface-disturbing  activities  for  the  protection  of  resources  that  limit 
or  prohibit  prescribed  fire  are  greater  than  under  alternatives  A,  C,  and  D,  but  less  than  under 
alternatives  B  and  E.  Impacts  resulting  from  restrictions  that  limit  or  prohibit  prescribed  fire  would  be 
similar  to  Alternative  D,  but  to  a  greater  degree  due  to  the  additional  acreage  with  special  designations 
under  Alternative  F. 

Seasonal  stipulations  on  fuel  treatments  under  Alternative  F  would  result  in  similar  impacts  to  fire  and 
fuels  management  as  those  under  Alternative  D,  but  to  a  greater  degree  overall  because  seasonal 
stipulations  are  placed  on  an  additional  1,116,698  acres  in  the  Greater  Sage-Grouse  PFIMAs  ACEC. 

In  areas  outside  of  the  Greater  Sage-Grouse  PFIMAs  ACEC,  management  for  the  use  of  prescribed  fire  is 
the  same  as  Alternative  D,  and  impacts  to  fire  and  fuels  management  would  be  the  same  as 
Alternative  D. 

Resource  Uses 

Minerals  development  under  Alternative  F  would  result  in  similar  beneficial  impacts  to  prescribed  fire  as 
alternatives  A  and  D,  though  to  a  lesser  degree  due  to  additional  restrictions  on  these  activities  in  the 
Greater  Sage-Grouse  PFIMAs  ACEC.  Utility  corridors  designated  under  Alternative  F  would  result  in 
beneficial  impacts  similar  to  those  described  under  alternatives  A  and  D,  and  to  a  greater  degree  than 
alternatives  B  and  E.  Under  Alternative  F,  lands  managed  as  ROW  avoidance  and  exclusion  areas  are 
similar  to  Alternative  D  (ROW  avoidance  areas  are  based  on  greater  sage-grouse  Key  Flabitat  Areas 
under  Alternative  D  and  PFIMAs  under  Alternative  F),  and  impacts  would  be  similar  to  those  listed  under 
Alternative  D. 

Proactive  Management 

Under  Alternative  F,  the  BLM  uses  prescribed  fire  to  a  similar  extent  as  under  Alternative  D,  but  with 
greater  emphasis  on  using  prescribed  fire  to  accomplish  resource  management  objectives.  Impacts  to 
prescribed  fire  management  would  be  similar  to  those  described  under  alternatives  A  and  D  except 
within  the  Greater  Sage-Grouse  PFIMAs  ACEC. 

In  the  Greater  Sage-Grouse  PFIMAs  ACEC  (1,116,698  acres).  Alternative  F  would  place  additional 
restrictions  on  the  use  of  prescribed  fire  including  prohibiting  fuels  treatments  in  known  greater  sage- 
grouse  winter  range  unless  the  treatments  are  designed  to  strategically  reduce  wildfire  risk  around  or  in 
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the  winter  range.  Within  greater  sage-grouse  PHMAs,  Alternative  F  also  limits  the  use  of  fire  to  treat 
sagebrush  in  areas  receiving  less  than  12  inches  of  annual  precipitation,  and  designs  post-fuels 
management  projects  to  ensure  long-term  persistence  of  seeded  or  pre-treatment  native  plants. 

In  areas  outside  the  Greater  Sage-Grouse  PHMAs  ACEC,  prescribed  fire  management  would  be  the  same 
as  Alternative  D,  and  impacts  to  fire  and  fuels  management  would  be  the  same  as  Alternative  D. 

4.3.3  Stabilization  and  Rehabilitation 

The  BLM  undertakes  stabilization  and  long-term  rehabilitation  actions  to  repair  lands  damaged  by 
wildfire  that  are  unlikely  to  recover  naturally.  Emergency  stabilization  and  burned  area  rehabilitation 
are  part  of  a  holistic  approach  to  address  post-wildfire  issues,  including  soil  impacts,  vegetation 
restoration,  invasive  species  establishment  and  spread,  and  damage  that  can  occur  resulting  from 
suppression  activity  and  long-term  (more  than  3  years)  restoration.  Rehabilitation  includes,  but  is  not 
limited  to,  contour  felling,  mulching,  seeding,  and  control  of  invasive  plants. 

Emergency  stabilization  refers  to  planned  actions  performed  by  a  Burned  Area  Emergency  Response 
team  within  1  year  of  containment  of  a  wildfire  to  stabilize  and  prevent  unacceptable  degradation  to 
natural  and  cultural  resources.  Burned  area  rehabilitation  refers  to  efforts  undertaken  within  3  years  of 
containment  of  a  wildfire  to  repair  or  improve  fire-damaged  land  unlikely  to  recover  naturally  to  desired 
management  conditions,  or  to  repair  or  replace  minor  facilities  damaged  by  fire.  The  spread  of 
cheatgrass,  in  particular,  is  possible  in  areas  burned  or  disturbed  due  to  fire  suppression  activities. 
Widespread  presence  of  cheatgrass  can  alter  the  local  fire  regime  and  fire-recurrence  interval. 

This  analysis  describes  the  impacts  to  stabilization  and  rehabilitation  in  relation  to  fire  and  fuels 
management.  Impacts  to  stabilization  and  rehabilitation  directly  affect  the  management  of  fire  and 
fuels  and  the  potential  for  future  fire  occurrence  and  spread.  Beneficial  impacts  to  fire  and  fuels 
management  results  from  management  actions  that  encourage  appropriate  stabilization  and 
rehabilitation  following  a  wildfire.  Adverse  impacts  to  fire  and  fuels  management  result  from 
management  that  limits  stabilization  and  rehabilitation  activities. 

Direct  impacts  to  stabilization  and  rehabilitation  include  restrictions  that  prohibit  or  limit  stabilization 
and  rehabilitation  actions  or  techniques. 

4.3.3. 1  Methods  and  Assumptions 

Section  4.3.1  Wildfires  (Unplanned  Ignitions)  describes  methods  and  assumptions  used  in  the  analysis  of 
impacts  to  fire  and  fuels  management  (including  stabilization  and  rehabilitation). 

4.3. 3. 2  Summary  of  Impacts  by  Alternative 

The  principal  impacts  to  stabilization  and  rehabilitation  in  relation  to  fire  and  fuels  management  result 
from  management  that  affects  the  occurrence  and  spread  of  wildfire,  and  management  that  limits  or 
restricts  rehabilitation  and  stabilization  tactics  or  activity.  Under  all  alternatives,  the  BLM  would 
conduct  stabilization  and  rehabilitation  consistent  with  BLM  policy  and  guidance  and  in  accordance  with 
the  FMP.  An  increase  in  fire  suppression  restrictions  associated  with  wildfire  management  (as  described 
in  Section  4.3.1  Wildfires  (Unplanned  Ignitions)  that  increases  the  potential  for  wildfire  occurrence  and 
spread  in  the  short  term  may  increase  the  need  for  stabilization  and  rehabilitation  as  more  wildfires 
occur.  However,  intensive  fire  suppression  that  reduces  the  natural  role  of  fire  in  the  ecosystem  may 
result  in  large  catastrophic  wildfires  in  the  long  term  that  require  more  intensive  stabilization  and 


Bighorn  Basin  Proposed  RMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


4-143 


Stabilization  and  Rehabilitation 


rehabilitation  activities.  Restrictions  on  wildfire  suppression  are  greatest  under  alternatives  B  and  E. 
There  are  no  restrictions  or  limitations  on  stabilization  and  rehabilitation  in  specific  areas  under  any  of 
the  alternatives. 

4.3. 3. 3  Detailed  Analysis  of  Alternatives 

Stabilization  and  rehabilitation  efforts  relate  directly  to  the  occurrence  of  wildfires.  Funding  for 
stabilization  and  rehabilitation  activities  comes  from  fire  funds  for  the  suppression  of  wildfire.  As  a 
result,  impacts  to  stabilization  and  rehabilitation  reflect  impacts  to  management  of  fire  and  fuels 
described  in  Section  4.3.1  Wildfires  (Unplanned  Ignitions).  Management  that  increases  the  occurrence 
and  spread  of  wildfire  (or  decreases  fire  suppression)  would  impact  stabilization  and  rehabilitation. 

Impacts  Common  to  All  Alternatives 

Implementing  the  BLM  Emergency  Stabilization  and  Rehabilitation  standards  in  BLM  Burned  Area 
Emergency  Stabilization  and  Rehabilitation  Handbook  (BLM  2007a)  would  result  in  beneficial  impacts  to 
fire  and  fuels  management  in  the  Planning  Area  by  prescribing  activities  that  would  successfully 
rehabilitate  areas  following  a  wildfire  and  reduce  the  potential  for  future  fires  in  burned  areas. 

Achieving  a  balance  between  treating  areas  that  have  departed  from  the  historic  fire  regime  (FRCC  3) 
and  areas  that  are  functioning  within  an  appropriate  fire  regime  (FRCC  1)  would  result  in  beneficial 
impacts  on  fire  and  fuels  management.  Treatment  in  FRCC  3  areas  to  return  the  fire  ecology  to  the 
appropriate  historic  fire  regime  would  help  decrease  fuel  loading  in  these  areas  and  require  additional 
rehabilitation  and  stabilization  to  ensure  that  these  areas  recover.  Without  appropriate  stabilization 
and  rehabilitation  in  FRCC  2  and  3  areas,  the  potential  for  the  occurrence  and  spread  of  wildfire  in  these 
areas  would  increase. 

Using  certified  noxious  weed  seed-free  vegetation  products  on  all  BLM-administered  land  (including 
during  rehabilitation  and  stabilization  activities)  would  result  in  beneficial  impacts  on  fire  and  fuels 
management  by  decreasing  the  potential  for  the  establishment  of  noxious  weeds  following  seeding  of 
rehabilitated  areas. 

Alternative  A 

Under  Alternative  A,  the  Northern  Zone  FMP  would  continue  to  guide  stabilization  and  rehabilitation. 
Impacts  to  the  fire  and  fuels  program  would  result  from  increased  workload  associated  with  writing  and 
implementing  an  Emergency  Stabilization  and  Response  plan  for  rehabilitation  activities,  in  coordination 
with  other  appropriate  agencies,  landowners,  and  affected  livestock  operators.  Consistent  with  the 
Northern  Zone  FMP,  treatment  in  and  around  a  disturbed  area  affected  by  wildfire  would  continue  until 
resource  specialists  determine  there  is  no  longer  a  threat  of  noxious  weeds.  If  necessary,  this  treatment 
would  continue  beyond  the  timeframe  for  Emergency  Stabilization  and  Response  funding. 

As  described  in  the  Northern  Zone  FMP,  the  BLM  would  perform  baseline  and  post-rehabilitation 
monitoring  under  Alternative  A.  Post  treatment  monitoring  is  required  to  determine  the 
accomplishment  of  direct  treatment  objectives  and  resource  management  objectives.  Monitoring 
rehabilitation  efforts  would  follow  the  same  general  protocol  as  described  for  prescribed  fire,  to  the 
extent  practical.  Monitoring  stabilization  and  rehabilitation  would  provide  appropriate  evaluation  and 
documentation  of  rehabilitation  activities,  which  may  increase  the  efficiency  and  effectiveness  of  future 
rehabilitation  activities  to  meet  resource  objectives,  reduce  fuel  loading,  and  reduce  the  potential  for 
additional  fires  in  the  area.  This  would  result  in  beneficial  impacts  to  fire  and  fuels  management. 
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Alternative  B 

There  is  no  separate  management  under  Alternative  B  for  stabilization  and  rehabilitation  activities 
following  a  fire.  Similar  to  Alternative  A,  the  BLM  would  perform  stabilization  and  rehabilitation 
consistent  with  the  BLM  Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM  Burned  Area 
Emergency  Stabilization  and  Rehabilitation  Handbook  (BLM  2007a). 

In  addition,  the  BLM  may  carry  forward  under  Alternative  B  stabilization  and  rehabilitation  activities  and 
monitoring  identified  in  the  Northern  Zone  FMP,  with  impacts  similar  to  those  described  for 
Alternative  A. 

Alternative  C 

There  is  no  separate  management  under  Alternative  C  for  stabilization  and  rehabilitation  activities 
following  a  fire.  Similar  to  alternatives  A  and  B,  the  BLM  would  perform  stabilization  and  rehabilitation 
consistent  with  the  BLM  Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM  Burned  Area 
Emergency  Stabilization  and  Rehabilitation  Handbook  (BLM  2007a). 

In  addition,  the  BLM  may  carry  forward  under  Alternative  C  stabilization  and  rehabilitation  activities  and 
monitoring  identified  in  the  Northern  Zone  FMP,  with  impacts  similar  to  those  described  for 
Alternative  A. 

Alternative  D 

There  is  no  separate  management  under  Alternative  D  for  stabilization  and  rehabilitation  activities 
following  a  fire.  Similar  to  alternatives  A,  B,  and  C,  the  BLM  would  perform  stabilization  and 
rehabilitation  consistent  with  the  BLM  Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM 
Burned  Area  Emergency  Stabilization  and  Rehabilitation  Handbook  (BLM  2007a). 

In  addition,  the  BLM  may  carry  forward  under  Alternative  D  stabilization  and  rehabilitation  activities  and 
monitoring  identified  in  the  Northern  Zone  FMP,  with  impacts  similar  to  those  described  for 
Alternative  A. 

Alternative  E 

Under  Alternative  E,  the  BLM  would  perform  stabilization  and  rehabilitation  consistent  with  the  BLM 
Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM  Burned  Area  Emergency  Stabilization 
and  Rehabilitation  Handbook  (BLM  2007a). 

Alternative  E  also  provides  separate  management  for  stabilization  and  rehabilitation  activities  in  the 
Greater  Sage-Grouse  Key  Flabitat  Areas  ACEC.  In  greater  sage-grouse  Key  Flabitat  Areas,  Alternative  E 
would  design  post-fuels  management  projects  (including  emergency  stabilization  and  rehabilitation 
management)  to  ensure  long-term  persistence  of  seeded  or  pre-treatment  native  plants.  This  may 
require  temporary  or  long-term  changes  in  livestock  grazing  management,  wild  horse  and  burro 
management,  travel  management,  or  other  activities  to  achieve  and  maintain  the  desired  condition  of 
the  fuels  management  project.  Alternative  E  would  also  provide  management  to  consider  potential 
changes  in  climate  when  proposing  post-fire  seedings  and  consider  seed  collections  from  the  warmer 
component  within  a  species'  current  range  for  selection  of  native  seed. 

In  addition,  under  Alternative  E,  the  BLM  may  carry  forward  stabilization  and  rehabilitation  activities  and 
monitoring  identified  in  the  Northern  Zone  FMP,  with  impacts  similar  to  Alternative  A. 
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Alternative  F 

Under  Alternative  F,  the  BLM  would  perform  stabilization  and  rehabilitation  consistent  with  the  BLM 
Emergency  Stabilization  and  Rehabilitation  standards  in  the  BLM  Burned  Area  Emergency  Stabilization 
and  Rehabilitation  Handbook  (BLM  2007a). 

Alternative  F  also  provides  separate  management  for  stabilization  and  rehabilitation  activities  in  the 
Greater  Sage-Grouse  PFIMAs  ACEC.  In  the  ACEC,  Alternative  F  would  design  post-fuels  management 
projects  to  ensure  long-term  persistence  of  seeded  or  pre-treatment  native  plants  to  reestablish 
disturbed  areas  with  healthy  native  or  desired  plant  communities  based  on  pre-disturbance  conditions 
or  desired  species  composition.  This  may  require  temporary  or  long-term  changes  in  livestock  grazing 
management,  wild  horse  and  burro  management,  travel  management,  or  other  activities  to  achieve  and 
maintain  the  desired  condition  of  the  fuels  management  project.  Similar  to  Alternative  E,  Alternative  F 
would  provide  management  to  consider  potential  changes  in  climate  when  proposing  post-fire  seedings 
using  native  plants.  Seed  collections  from  the  warmer  component  within  a  species'  current  range  would 
be  considered  under  Alternative  F. 

Under  Alternative  F,  post-fire  stabilization  and  rehabilitation  activities  in  the  Greater  Sage-Grouse 
PFIMAs  ACEC  would  also  include  the  establishment  of  exclosures  (free  of  livestock  grazing)  that  would 
be  used  to  assess  recovery.  Livestock  grazing  would  be  excluded  from  burned  areas  until  woody  and 
herbaceous  plants  achieve  sage-grouse  habitat  objectives.  Lastly,  where  burned  sage-grouse  habitat 
cannot  be  fenced  from  other  unburned  habitat,  the  entire  area  (e.g.,  allotment/pasture)  should  be  close 
to  grazing  until  recovered. 

Under  Alternative  F,  the  BLM  may  carry  forward  stabilization  and  rehabilitation  activities  and  monitoring 
identified  in  the  Northern  Zone  FMP,  with  impacts  similar  to  Alternative  A. 
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4.4  Biological  Resources 
Vegetation  Resources 

Impacts  Common  to  All  Alternatives 

This  section  describes  potential  impacts  to  all  vegetation  types  (Map  36)  under  all  alternatives.  The 
sections  that  follow  describe  potential  impacts  to  individual  vegetation  resources  (i.e.,  forests  and 
woodlands,  grasslands  and  shrublands,  or  riparian/wetland  resources). 

There  would  be  surface  disturbance  under  all  alternatives,  and  all  alternatives  apply  BMPs  for  surface- 
disturbing  activities.  For  each  individual  vegetation  resources  section,  projected  short-  and  long-term 
surface  disturbance  are  assumed  to  be  evenly  distributed  throughout  the  Planning  Area.  Impacts  to 
specific  vegetation  types  would  therefore  be  proportional  to  the  acreage  of  these  vegetation  types  in 
the  Planning  Area,  subject  to  any  restrictions  on  surface  disturbance  that  apply  specifically  to  that 
vegetation  type  (e.g.,  prohibiting  surface  disturbance  in  riparian/wetland  areas).  Impact  acreage  for 
vegetation  types  are  not  absolute,  but  serve  as  a  relative  comparison  among  alternatives. 

Surface  disturbance  directly  affects  plant  communities  through  vegetation  removal  and  mechanical 
damage  to  plants.  Indirect  impacts  to  vegetation  from  surface  disturbance  on  vegetation  include  soil 
compaction,  alteration  of  soil  horizons,  erosion,  changes  in  hydrology,  and  invasive  species 
encroachment.  These  indirect  impacts  would  limit  recovery  or  rehabilitation  of  vegetation  communities 
following  disturbance.  Conversely,  vegetation  treatments  (e.g.,  mechanical  treatments,  fire),  while 
involving  short-term  disturbance,  would  result  in  long-term  beneficial  impacts  to  vegetation 
communities.  Vegetation  treatments  would  pursue  objectives  to  increase  species  and  structural 
diversity,  control  invasive  species,  improve  the  quality  and  quantity  of  vegetation  for  wildlife  and 
livestock,  restore  habitat  connectivity,  and  create  or  maintain  the  desired  vegetation  structure. 

Depending  on  the  air  quality  conditions  in  the  area  at  the  time  of  proposed  treatments,  the  BLM  may 
implement  restrictions  on  prescribed  burns  and  vegetation  treatments  in  forests  and  woodlands  to 
maintain  air  quality.  Planning  and  timing  restrictions  on  vegetation  treatments  to  minimize  emissions 
associated  with  fugitive  dust  or  smoke  would  result  in  short-term  adverse  impacts  to  forests, 
woodlands,  and  forest  products. 

Development  of  facilities  and  infrastructure  associated  with  transportation  networks,  minerals,  and 
recreation  would  increase  habitat  fragmentation  in  the  Planning  Area,  could  remove  vegetation,  and 
contribute  to  the  introduction  and  the  spread  of  invasive  species.  ROWs  concentrated  in  a  corridor  tend 
to  localize  or  confine  disturbance  to  a  smaller  area  and  reduce  disturbance  in  areas  identified  as 
sensitive. 

Renewable  energy  development,  especially  in  the  form  of  wind  turbines,  could  result  in  adverse  impacts 
by  fragmenting  vegetation  communities  and  requiring  mechanized  maintenance  that  has  the  potential 
to  make  these  communities  more  vulnerable  to  invasive  species  establishment  and  wildfire.  However, 
there  are  no  current  or  pending  ROW  authorizations  for  wind  facilities  in  the  Planning  Area.  The  limited 
projected  surface  disturbance  from  these  activities  would  have  a  minimal  impact  on  vegetation. 

Recreation  use  in  vegetation  communities  could  result  in  indirect  short-term  adverse  impacts  from 
unplanned  ignitions  and  unauthorized  woodcutting  in  forestlands  in  and  adjacent  to  campgrounds,  and 
degradation  of  vegetation  along  trails  and  roads.  Unless  properly  designed  and  managed,  the 
development  of  recreation  trails,  both  motorized  and  nonmotorized,  could  erode  soils,  which  would 
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cause  adverse  impacts  to  vegetation  communities.  Increased  development  of  nonmotorized  and 
motorized  trails  and  trailheads  can  increase  recreational  use  and  associated  impacts  to  vegetation 
communities  (e.g.,  the  potential  spread  and  establishment  of  invasive  species  and  risk  of  unplanned 
ignitions)  over  time.  Adverse  impacts  would  generally  be  more  intense  from  roads  and  trails  that  allow 
motorized  vehicle  use. 

Using  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N)  to  determine  the  minimum 
acceptable  conditions  for  public  rangelands  would  improve  the  health  and  diversity  of  vegetation 
communities.  Impacts  to  vegetation  from  livestock  grazing  management  on  BLM-administered  lands 
include  the  removal  of  forage  by  livestock,  which  may  alter  the  amount,  condition,  composition,  and 
vigor  of  vegetation.  Grazing  during  the  growing  season  or  summer  months  may  reduce  the  vigor  of 
desired  species  and  change  in  species  composition.  Livestock  concentration  around  supplemental 
minerals  or  water  would  disturb  soil,  remove  vegetation,  and  alter  plant  community  composition. 

Livestock,  wild  horses,  and  wildlife  could  contribute  to  the  introduction  and  spread  of  invasive  species, 
including  noxious  weeds.  Livestock,  wild  horses,  and  wildlife  may  transport  seeds  of  invasive  species 
into  the  Planning  Area  (Bartuszevige  and  Endress  2008).  Areas  where  animals  concentrate  and  disturb 
the  soil  would  be  particularly  vulnerable  to  infestations  of  invasive  species.  Range  improvements  that 
disturb  the  soil  surface  would  provide  locations  for  invasive  species  to  become  established.  Heavy 
grazing  of  native  vegetation  may  increase  the  susceptibility  of  an  area  to  invasive  species  infestation. 
However,  livestock  grazing  management  that  promotes  healthy  ecosystem  function  would  create 
conditions  more  resistant  to  the  spread  of  invasive  species. 

Managing  for  greater  sage-grouse  seasonal  habitat  objectives  (see  Chapter  2,  Table  2-5)  would  have 
mixed  impacts  depending  on  cover  types  and  desired  condition  goals.  Sagebrush  and  grass  communities 
would  directly  benefit  from  greater  sage-grouse  habitat  objectives,  especially  in  localized  situations  such 
as  nesting  habitat  to  maintain  residual  cover.  Cover  types  containing  tree  species  may  be  adversely 
impacted  in  these  same  areas  to  manage  for  a  desired  condition  on  shrub/grassland  sites. 

The  BLM  anticipates  that  potential  impacts  from  VRM  classifications,  soil  and  water  resources,  air 
quality,  invasive  species,  NHTs  and  other  historic  trails,  transportation,  wildlife,  and  special  status 
species  would  influence  the  location,  size,  and  shape  of  vegetation  treatments  and  restrict  the  location 
and  construction  of  access  roads  for  activities  such  as  forest  and  woodland  treatments. 

Summary  of  Impacts  by  Alternative 

Certain  types  of  management  that  restrict  surface-disturbing  activities  and  other  resource  uses  would 
generally  protect  vegetation  communities.  Table  4-21  provides  an  overview  of  select  protective 
management  actions  by  alternative  for  each  plant  community  in  the  Planning  Area.  The  purpose  of  this 
table  is  to  provide  a  broad  overview  comparison  of  the  alternatives.  The  proceeding  sections  further 
discuss  the  effects  of  these  and  other  management  actions  for  each  plant  community. 
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Table  4-21.  Comparison  of  Acres  of  Protective  Management  by  Alternative  Encompassing 

Different  Plant  Communities 


Protective 

Management 

Alternative 

Piant  Community 

Forests  and 

Woodlands 

Sagebrush 

Shrubland 

Nonnative 

Annual 

Brome 

Riparian 

Salt  Desert 

Shrub 

Settlement/ 

Agriculture 

Locatable 

Minerals - 

closed 

A 

15,032 

24,475 

0 

1,543 

14,771 

451 

B 

44,867 

135,977 

0 

2,250 

65,588 

1,459 

C 

4,383 

9,495 

0 

1,324 

8,222 

441 

D 

10,733 

25,700 

0 

1,541 

14,926 

310 

E 

112,217 

889,830 

23,950 

11,702 

327,569 

10,259 

F 

10,733 

25,700 

0 

1,541 

14,926 

390 

Oil  and  Gas 

Constraints  - 

closed 

A 

27,403 

97,301 

30 

4,926 

111,894 

7,094 

B 

298,521 

1,379,992 

33,142 

34,954 

631,360 

32,771 

C 

14,900 

47,194 

30 

588 

77,372 

113 

D 

59,003 

146,654 

30 

1,508 

77,799 

1,063 

E 

298,521 

1,379,992 

33,142 

34,955 

631,360 

32,771 

F 

63,794 

154,129 

30 

1,732 

92,883 

332 

Oil  and  Gas 

Constraints  - 
Major 

A 

133,090 

574,631 

20,304 

30,028 

111,982 

11,294 

B 

105,054 

450,444 

9,993 

0 

317,032 

42,943 

C 

9,964 

25,262 

0 

4,911 

39,585 

7,851 

D 

157,848 

773,060 

31,306 

33,223 

189,769 

19,422 

E 

118,138 

472,286 

9,993 

0 

318,020 

43,441 

F 

141,909 

771,565 

31,404 

33,223 

183,959 

19,189 

Oil  and  Gas 

Constraints  - 

Moderate 

A 

200,235 

954,930 

20,512 

0 

413,778 

27,408 

B 

24,097 

104,394 

1,678 

0 

186,878 

13,418 

C 

120,943 

879,686 

21,962 

29,456 

240,569 

27,083 

D 

157,848 

878,405 

14,665 

0 

189,769 

48,471 

E 

17,359 

96,582 

1,678 

0 

186,403 

13,234 

F 

190,330 

873,920 

14,567 

0 

183,959 

49,443 

ROW- 

Exclusion 

A 

4,650 

18,326 

653 

23,957 

11,920 

1,130 

B 

26,810 

142,372 

5,754 

2,386 

38,956 

1,447 

C 

19 

252 

0 

1,310 

5,054 

377 

D 

1,046 

4,621 

0 

2,151 

25,207 

647 

E 

90,693 

855,639 

26,200 

12,449 

294,447 

10,305 

F 

1,046 

4,147 

0 

2,151 

23,883 

647 

Lands  with 

Wilderness 

Characteristics’^ 

A 

0 

0 

0 

0 

0 

0 

B 

38,705 

148,570 

940 

5,969 

257,734 

4,750 

C 

0 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

E 

38,705 

148,570 

940 

5,969 

257,734 

4,750 

F 

16,947 

27,537 

0 

121 

1,563 

54 
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Table  4-21.  Comparison  of  Acres  of  Protective  Management  by  Alternative  Encompassing 

Different  Plant  Communities  (Continued) 


Protective 

Management 

Alternative 

Plant  Community 

Forests  and 

Woodlands 

Sagebrush 

Shrubland 

Nonnative 

Annual 

Brome 

Riparian 

Salt  Desert 

Shrub 

Settlement/ 

Agriculture 

Livestock 

Grazing  - 
Ciosed 

A 

369 

622 

9 

1,226 

1,827 

382 

B 

209,434 

1,168,708 

33,802 

19,429 

504,322 

16,833 

C 

369 

622 

9 

1,226 

1,825 

382 

D 

369 

622 

9 

1,226 

1,827 

382 

E 

209,434 

1,168,708 

33,802 

19,429 

504,322 

16,853 

F 

369 

622 

9 

1,226 

1,827 

382 

ACEC 

A 

18,900 

39,334 

0 

281 

6,777 

73 

B 

69,262 

157,458 

0 

1,056 

65,920 

1,306 

C 

3,087 

8,651 

0 

0 

0 

61 

D 

27,451 

57,283 

0 

357 

14,030 

93 

E 

129,888 

900,827 

23,950 

11,040 

329,465 

10,112 

F 

107,354 

809,728 

33,714 

8,497 

200,131 

11,830 

WSR2 

A 

9,647 

16,159 

0 

1,380 

0 

127 

B 

9,647 

16,159 

0 

1,380 

0 

127 

C 

N/A 

N/A 

0 

N/A 

N/A 

N/A 

D 

N/A 

N/A 

0 

N/A 

N/A 

N/A 

E 

9,647 

16,159 

0 

1,380 

0 

127 

F 

N/A 

N/A 

0 

0 

0 

N/A 

WSAs 

A 

10,872 

45,090 

30 

572 

78,478 

41 

B 

10,872 

45,090 

30 

572 

78,478 

41 

C 

10,872 

45,090 

30 

572 

78,478 

41 

D 

10,872 

45,090 

30 

572 

78,478 

41 

E 

10,872 

45,090 

30 

572 

78,478 

41 

F 

10,872 

45,090 

30 

572 

78,478 

41 

Sources:  BLM  2008b;  BLM  2009a;  BLM  2013a 


^Includes  only  lands  with  wilderness  characteristics  managed  to  maintain  their  wilderness  characteristics. 

^Includes  only  WSRs  managed  as  eligible  (Alternative  A)  or  recommended  as  suitable  (alternatives  B  and  E)  for  inclusion  in  the  National  Wild 
and  Scenic  River  System. 

Note:  For  the  purposes  of  this  analysis,  grassland  and  shrubland  communities  include  'Sagebrush  Shrubland'  and  'Salt  Desert  Shrub'  cover 
types,  with  intermixed  grassland  components  as  described  in  Chapter  3,  Vegetation  -  Grassland  and  Shrubland  Communities. 

Note:  Table  does  not  include  'Badland/Rock  Outcrop'  and  'Open  Water'  cover  types. 

ACEC  Area  of  Critical  Environmental  Concern  WSA  Wilderness  Study  Area 

N/A  Not  Applicable  WSR  Wild  and  Scenic  River 

ROW  rights-of-way 
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4.4.1  Vegetation  -  Forests,  Woodlands,  and  Forest  Products 

Actions  that  restrict  forest  management  practices  or  contribute  to  the  decline  in  abundance, 
distribution,  or  health  of  forests  or  woodlands,  and  availability,  quality,  and  quantity  of  forest  products 
would  result  in  adverse  impacts.  Conversely,  actions  that  enhance  management,  improve  health,  and 
protect  and  restore  forests  and  woodlands  in  the  Planning  Area  provide  beneficial  impacts. 

Direct  impacts  to  forests,  woodlands,  and  forest  products  result  from  management  actions  that  affect 
forest  structure,  species  composition/diversity,  vigor,  health,  vegetative  community  type,  or  other 
forest/woodland  characteristics.  Management  actions  that  limit  timber  availability  and  restrict  timber 
extraction  methods  directly  affect  forest  products.  Indirect  impacts  to  forests,  woodlands,  and  forest 
products  include  any  change  in  forest  and  woodland  characteristics  due  to  natural  forces  (e.g.,  insect 
and  disease,  fire  and  drought  conditions),  management  actions  from  other  resources,  or  failure  to 
implement  management  actions. 

In  addition  to  human  activities,  natural  processes  could  produce  beneficial  or  adverse  impacts  to  forest 
and  woodland  communities.  In  an  old  growth  forest,  natural  regeneration  restores  genetic  diversity, 
sustained  yield,  and  uneven-aged  stands  that  provide  economic  benefits  such  as  continuous  production, 
insect  and  disease  control,  soil  and  water  conservation,  and  the  elimination  of  planting  costs. 
Alternatively,  natural  regeneration  can  introduce  conifers  into  aspen  stands,  thereby  reducing  the  size 
of,  or  out-competing  the  aspen  stands.  Aspen  stands  create  natural  fuel  breaks  and  provide  other 
benefits  such  as  scenic  qualities  and  habitat  for  wildlife.  Refer  to  Map  36  for  forest  and  woodland 
resources. 

4.4.1. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  No  current  forest  or  woodland  inventory  or  age  and  species  classifications  are  available  for  the 
Planning  Area. 

•  The  condition,  species  content,  and  vitality  of  the  forest  and  woodland  ecosystem  rest  on  the 
foundation  of  the  soils,  topography,  slope/aspect,  and  microclimate  and  climatic  forces  specific 
to  the  region. 

•  Distributing  and  managing  vegetative  treatments  will  vary  in  forest  and  woodland  areas 
depending  on  the  desirable  goals  (e.g.,  fuel  reduction  in  a  Wildland  Urban  Interface  [WUI]  area). 

•  Livestock  grazing  in  forests  and  woodlands  generally  remains  compatible  with  forest 
management  under  all  alternatives.  Many  forests  and  woodland  areas  are  inaccessible  to 
livestock  due  to  steep  slopes,  physical  barriers,  or  proximity  to  other  portions  of  grazing 
allotments. 

•  Old  growth  stands,  or  those  the  BLM  would  manage  for  old  growth,  will  follow  the  Healthy 
Forests  Restoration  Act  (2003)  Section  102  for  maintaining  and  managing  these  stands. 

•  Public  demand  sales  for  firewood,  Christmas  trees,  posts  and  poles,  and  other  forest  products 
would  continue. 

•  Forest  health,  forest  restoration,  and  hazardous  fuels  reduction  objectives  will  be  the  major 
determining  factors  in  forest  management. 

•  Forests  and  woodlands  are  important  for  the  watershed,  visual  resources,  and  wildlife  habitats. 
Some  of  these  values  are  natural  and  some  are  sociological.  For  example,  wildlife  needs  habitat. 
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not  visual  quality.  Human,  sociological,  economic,  and  cultural  influences  relate  to  managing 
forestlands  and  must  be  considered. 

•  Management  of  the  forest  could  increase  the  water  yield  from  the  forest. 

•  Water  quality  could  be  adversely  impacted  in  the  short  term  due  to  mechanical  forest 
treatments  (soil  erosion,  etc.),  but  overall,  the  consequences  of  these  treatments,  as  related  to 
water  quality,  are  anticipated  to  be  negligible. 

•  Aspens  generally  are  declining  due  to  succession  and  other  factors  that  lead  to  encroachment  of 
evergreen  species  into  aspen  stands;  for  example,  shade-tolerant  conifers  invade  and  eventually 
shade  out  aspen  stands,  contributing  to  their  decline. 

4.4.1. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  forests,  woodlands,  and  forest  products  would  result  from  surface-disturbing  activities  or 
actions  that  increase  the  chance  of  catastrophic  wildfire  or  degrade  forest  health  through  increased 
erosion  and  disease.  Surface  disturbance  would  adversely  affect  forests  and  woodlands  under  all 
alternatives,  but  would  have  the  greatest  impact  under  Alternative  C,  followed  by  alternatives  D,  F,  A,  B, 
and  E.  Alternative  C  would  also  place  the  fewest  restrictions  on  motorized  vehicle  use  and  new  road 
construction,  which,  in  addition  to  increasing  erosion,  would  increase  the  risk  of  unplanned  ignitions  and 
unauthorized  woodcutting  that  would  degrade  forest  health.  Beneficial  impacts  to  forests  and 
woodlands  would  result  from  more  intense  forest  management  practices  and  silvicultural  treatments 
that  would  improve  forest  health  and  reduce  the  risk  of  catastrophic  wildfires,  which  pose  the  greatest 
threat  to  forests  and  woodlands.  Forest  products  would  also  benefit  from  similar  treatments  that 
increase  the  availability  of  commercially  viable  stands.  Alternative  C,  followed  by  alternatives  D  and  F, 

A,  and  B  and  E,  implements  the  largest  number  of  silvicultural  practices  and  other  treatments  to  actively 
manage  forests  and  woodlands.  Beneficial  impacts  would  also  result  from  management  actions  that 
restrict  surface-disturbing  activities  within  certain  specially  managed  areas,  such  as  ACECs,  where 
forests  and  woodlands  are  present.  However,  such  actions  may  also  limit  silvicultural  treatments  in 
certain  areas.  Alternative  E  manages  the  most  acres  of  forests  and  woodlands  within  ACECs,  followed 
by  alternatives  F,  B,  D,  A,  and  C.  Therefore,  while  Alternative  E  would  result  in  the  least  surface- 
disturbing  activities  that  may  affect  forests  and  woodlands,  it  would  also  place  the  most  restrictions  on 
proactive  management  that  would  improve  forest  health  and  reduce  the  risk  of  catastrophic  fire. 

4.4.1. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

In  addition  to  the  impacts  described  above,  the  following  paragraphs  provide  a  general  description  of 
potential  impacts  to  forests,  woodlands,  and  forest  products  that  would  not  differ  among  alternatives. 

Forest  management,  including  timber  harvest,  would  contribute  to  improving  overall  forest  health 
throughout  the  Planning  Area.  These  types  of  actions  would  reduce  the  potential  for  catastrophic  fires, 
reduce  the  number  of  diseased  trees,  enhance  age  and  species  diversity,  and  reduce  the  spread  of 
invasive  species.  Specific  proactive  management  actions  common  to  all  alternatives  would  restore  the 
historic  processes,  composition,  and  structures  of  forests  and  woodlands,  thereby  maintaining  the 
desired  harvest  level.  Under  all  alternatives,  the  BLM  manages  to  maintain  sustainable  populations  of 
forest  and  woodland  tree  species  within  the  context  of  other  intermingled  resources  and  resources 
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uses.  This  management  approach  would  generally  have  beneficial  impacts  on  forest  and  woodland 
communities,  but  in  some  cases  may  require  compromise  with  competing  uses. 

There  would  be  direct  long-term  adverse  impacts  to  forest  management  in  localized  areas  of  new 
important  cultural  resources  discoveries,  because  these  sites  would  require  protection.  Such  cultural 
sites  could  restrict  the  location  of  vegetative  treatments  and  access  roads,  thereby  decreasing  the 
accessibility  and  the  forest  acreage  available  for  treatments. 

Consolidation  of  land  ownership  would  have  a  long-term  beneficial  impact  on  forest  resources  through 
facilitation  of  management  actions  in  blocks  of  forestland.  If  implemented,  forest  management 
activities  would  not  be  constrained  by  ownership  boundaries.  Easement  acquisition  and  land  tenure 
adjustments  would  help  enhance  access  and  aid  in  implementing  forest  management  actions. 

Objectives  for  acquiring  or  maintaining  access  to  forested  areas  would  keep  these  areas  open  to  active 
forest  management.  Conversely,  land  transactions  could  fragment  ownership  and  impact  management 
of  forests,  woodlands,  and  forest  products  if  management  objectives  are  inconsistent;  however,  the  low 
level  of  land  designated  for  possible  disposal  would  have  negligible  impacts  on  forests,  woodlands,  and 
forest  products  in  the  Planning  Area  as  a  whole. 

Short-term  impacts  regarding  the  timing  or  location  of  vegetative  treatments  and  the  availability  of 
forest  products  could  result  from  temporary  CSU  restrictions,  seasonal  NSO  restrictions,  or  no  surface 
development  restrictions  within  buffers  for  specials  status  species  and  raptor  nest  sites  in  forests  and 
woodlands.  Seasonal  restrictions  for  forest  management  may  apply  to  existing  or  newly  designated 
ACECs,  WSAs,  or  lands  with  wilderness  characteristics  managed  to  preserve  their  wilderness 
characteristics. 

Alternative  A 

Surface  Disturbance 

Alternative  A  would  result  in  approximately  15,646  acres  of  long-term  surface  disturbance  that  may 
contribute  to  the  decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  (Table  4-1); 
approximately  1,465  acres  of  long-term  disturbance  is  projected  to  occur  in  forest  and  woodland 
communities,  based  on  the  percent  cover  of  these  vegetation  types  in  the  Planning  Area.  The  BLM 
projects  30,000  acres  of  short-term  surface  disturbance  from  silvicultural  treatments  (Appendix  T). 
Short-term  surface  disturbance  would  increase  the  potential  for  short-term  adverse  impacts  to  forests 
and  woodlands  through  soil  erosion  and  potential  spread  of  invasive  species.  The  use  of  BMPs  would 
minimize  these  impacts.  The  long-term  benefits  from  silvicultural  treatments  would  reduce  the 
likelihood  of  catastrophic  fire  through  fuel  removal,  increase  opportunities  for  natural  regeneration,  and 
control  insects  and  disease.  The  use  of  silvicultural  treatments  may  also  create  beneficial  impacts  by 
altering  forests  and  woodlands  toward  DPC.  The  degree  to  which  these  treatments  would  alter  forests 
and  woodlands  toward  DPC  would  depend  on  the  location,  timing,  and  other  factors  of  the  treatments. 

Resource  Uses 

Under  Alternative  A,  oil,  gas,  and  other  minerals  development  would  involve  25,552  acres  of  short-term 
surface  disturbance,  a  portion  of  which  could  adversely  impact  forests  and  woodlands  by  contributing  to 
a  decline  in  abundance,  distribution,  or  health  (Appendix  T).  Under  Alternative  A,  most  of  the  Planning 
Area  remains  open  to  mineral  extraction,  and  the  extent  of  RED  of  minerals  facilities  is  second  greatest 
under  this  alternative  compared  to  the  other  alternatives.  Most  of  the  impacts  would  be  temporary 
during  the  life  of  the  operation,  with  most  areas  of  disturbance  reclaimed  following  closure  of 
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operations;  however,  short-term  adverse  impacts  from  minerals  development  would  include  forest 
health  degradation  and  habitat  fragmentation. 

Alternative  A  permits  motorized  vehicle  use  on  existing  roads  and  trails  in  most  of  the  Planning  Area. 

The  level  of  public  access  granted  from  motorized  travel  may  increase  the  potential  for  unplanned 
ignitions,  unauthorized  woodcutting,  and  the  spread  of  invasive  species.  This  would  result  in  adverse 
impacts  to  forests,  woodlands,  and  forest  products.  Permitting  off-road  motorized  vehicle  use  in  areas 
with  limited  travel  designations  to  access  dispersed  campsites  would  result  in  road  and  trail  proliferation 
that  would  increase  erosion,  degrade  vegetation,  and  increase  the  potential  for  unplanned  ignitions, 
adversely  affecting  forests,  woodlands,  and  forest  products. 

Special  Designations 

Special  designations  could  beneficially  impact  forests  and  woodlands  if  they  place  additional  restrictions 
on  activities  that  contribute  to  forest  decline  or  degrade  forest  health  (e.g.,  long-term  surface 
disturbance).  Special  designations  also  could  adversely  impact  forests  and  woodlands  and  forest 
products  when  they  restrict  vegetation  treatments  to  achieve  DPC  or  limit  timber  extraction  availability 
or  methods.  Under  Alternative  A,  the  forests  and  woodlands  in  ACECs  (see  Table  4-21)  would 
experience  limited  beneficial  impacts  due  to  restrictions  on  surface-disturbing  activities  and  motorized 
travel.  However,  when  restrictions  limit  certain  silvicultural  treatments  they  would  adversely  affect 
forests,  woodlands,  and  forest  products.  Alternative  A  restricts  motorized  vehicle  use  in  WSAs,  which 
would  reduce  the  likelihood  of  unplanned  ignitions  and  could  result  in  beneficial  impacts. 

Resources 

Under  Alternative  A,  wildland  fire  is  used  to  restore  fire-adapted  ecosystems  and  to  reduce  hazardous 
fuels.  Wildland  fire  at  the  appropriate  intensity  would  provide  beneficial  impacts  to  forests  and 
woodlands  in  the  short  term  by  reducing  hazardous  fuels  to  decrease  the  chance  of  stand-replacing 
fires,  and  in  the  long  term,  by  diversifying  stand  age  and  improving  forest  health. 

Management  actions  specific  to  wildlife  and  special  status  species  could  beneficially  impact  forests  and 
woodlands  if  they  restrict  activities  that  degrade  forest  health.  Conversely,  they  could  adversely  impact 
forests,  woodlands,  and  forest  products  if  they  restrict  forest  management  practices  (e.g.,  vegetation 
treatments)  or  extraction  activities.  Under  Alternative  A,  a  seasonal  TLS  to  prohibit  all  activity  within  a 
%-mile  radius  of  active  special  status  raptor  species  nests  would  restrict  forest  management  practices, 
which  may  adversely  impact  forests,  woodlands,  and  forest  products.  The  BLM  restores  and  maintains 
25  to  200  acres  of  aspen  stands  per  year  for  wildlife  values  until  the  number  of  managed  acres  reaches 
2,000  to  4,000.  This  increases  woodland  abundance.  Wildlife  grazing  and  browsing  could  adversely 
impact  the  regeneration  of  aspen  and  other  trees  and  shrubs. 

Proactive  Management 

Alternative  A  allows  harvesting  in  commercial  forestland  in  a  manner  that  protects  and  benefits 
watershed,  wildlife,  and  riparian/wetland  habitat  values  and  emphasizes  areas  where  forest  health  is  a 
primary  concern.  This  management  would  create  long-term  beneficial  impacts,  both  to  forests  and 
forest  products,  by  maintaining  or  improving  forest  health  and  improving  the  quality  of  forest  products 
over  the  life  of  the  plan.  Under  Alternative  A,  the  BLM  generally  closes  timber  access  and  haul  roads 
after  completion  of  timber  management,  which  limits  vehicle  access  and  the  associated  risk  of 
unplanned  ignitions  and  the  spread  of  invasive  species.  This  could  beneficially  impact  forests. 

Alternative  A  allows  precommercial  thinning  in  overstocked  areas  and  regenerated  timber  sale  areas 
when  trees  reach  the  20-  to  30-year  age  class,  which  would  reduce  stand  density  and  allow  the 
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healthiest  trees  to  grow  faster  to  harvest.  This  would  create  long-term  beneficial  impacts  to  forest 
products.  In  addition,  reducing  stand  density  makes  forests  more  resistant  to  bark  beetle  infestation 
(Leatherman  et  al.  2007),  and  salvaging  infested  stands  can  slow  the  spread  of  bark  beetles  while 
preventing  other  safety  hazards  associated  with  dead  stands  (USFS  2007).  Forest  management  actions 
under  Alternative  A  slow  the  spread  of  bark  beetles  and  result  in  beneficial  impacts  to  forests. 

Precommercial  thinning  also  can  benefit  forests  and  woodlands  in  the  long  term,  if  performed  at  the 
appropriate  intensity,  by  reducing  the  fuel  load  and  the  chance  of  catastrophic  wildfire.  Under  this 
alternative,  the  BLM  manages  wildland  fire  and  logging  or  timbering  whenever  possible  to  revitalize 
decadent  stands,  improve  stand  density,  and  increase  canopy  cover.  This  management  action  would 
benefit  forest  health  but  would  not  benefit  forest  products.  Alternative  A  permits  dear-cuts  of  no  more 
than  900  feet  in  any  direction,  unless  a  long-term  benefit  to  habitat  results,  which  would  create 
beneficial  impacts  to  forest  products  by  maintaining  timber  availability.  Flowever,  dear-cuts  could 
adversely  affect  forest  health  if  they  are  large  enough  to  substantially  alter  the  microclimate  or 
regeneration  time  of  the  forest  or  substantially  increase  soil  erosion. 

Planting  conifer  areas  exposed  by  wildfire  or  harvesting  if  they  do  not  regenerate  naturally  within  15 
years  of  the  disturbance  would  beneficially  impact  forest  products  by  accelerating  regeneration  and 
therefore  reducing  the  rotation  time  between  harvests.  Proactive  management  actions,  such  as 
performing  woodland  treatments  in  all  woodland  types  and  managing  conifer  encroachment  to  improve 
forest  health  conditions,  would  create  beneficial  impacts  to  forests  and  woodlands  by  improving  forest 
health  or  increasing  the  abundance,  distribution,  and  stand  diversity  of  forests  and  woodlands. 
Alternative  A  employs  a  variety  of  silvicultural  practices  (e.g.,  clear  cutting,  shelterwood,  tree  and  group 
selection)  to  accomplish  forest  health  goals,  which,  if  effects  remain  consistent  with  forest  health 
objectives,  would  beneficially  impact  forests,  woodlands,  and  forest  products. 

Alternative  B 

Surface  Disturbance 

Alternative  B  would  result  in  31  percent  less  acreage  of  long-term  surface  disturbance  that  may 
contribute  to  the  decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  than 
Alternative  A  (Table  4-1).  Alternative  B  would  involve  approximately  20,000  acres  of  short-term  surface 
disturbance  from  silvicultural  treatments,  which  would  have  fewer  short-term  adverse  impacts  on 
forests  and  woodlands  than  Alternative  A.  Flowever,  because  fewer  acres  would  be  subject  to 
treatment.  Alternative  B  would  have  fewer  long-term  beneficial  impacts  on  forests  and  woodlands 
(Appendix  T).  Under  Alternative  B,  the  potential  for  catastrophic  fire  would  be  greater  and  the  ability  to 
reduce  insects  and  disease  would  be  less  than  under  Alternative  A.  The  use  of  silvicultural  treatments 
would  create  beneficial  impacts  of  altering  forests  and  woodlands  toward  DPC  as  identified  similar  to 
Alternative  A,  although  to  a  lesser  degree  because  of  the  smaller  treatment  area. 

Resource  Uses 

Under  Alternative  B,  oil,  gas,  and  other  minerals  development  would  involve  17,306  acres  of  short-term 
surface  disturbance  (Appendix  T),  a  portion  of  which  may  adversely  impact  forests  and  woodlands  by 
contributing  to  a  decline  in  abundance,  distribution,  or  health  of  these  areas.  Although  most  of  the 
Planning  Area  remains  open  to  mineral  extraction,  compared  to  Alternative  A,  Alternative  B  has  less  RFD 
of  minerals  facilities.  Most  of  the  impacts  would  be  temporary  during  the  life  of  the  operation  with 
most  areas  of  disturbance  reclaimed  following  closure  of  operations.  Flowever,  there  may  be  short-term 
adverse  impacts  from  minerals  development,  including  forest  health  degradation  and  habitat 
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fragmentation.  Alternative  B  would  result  in  less  adverse  impact  to  forests  and  woodlands  from 
minerals  development  than  Alternative  A. 

Alternative  B  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  most  of  the  Planning  Area, 
which  would  result  in  impacts  similar  to  those  under  Alternative  A,  but  to  a  lesser  degree.  Restricting 
motorized  vehicle  use  to  fewer  travel  routes  also  may  adversely  impact  forest  products  by  limiting 
access  for  commercial  timber  harvest.  Prohibiting  off-road  motorized  vehicle  use  for  dispersed  campsite 
establishment  in  areas  with  limited  travel  designations  would  eliminate  the  potential  for  new  road  and 
trail  proliferation  and  reduce  the  impacts  from  this  management  action  described  under  Alternative  A. 

Special  Designations 

Under  Alternative  B,  the  BLM  manages  a  greater  portion  of  forests  and  woodlands  in  the  Planning  Area 
within  special  designation  areas  (see  Table  4-21).  The  BLM  designates  the  Sheep  Mountain  and 
Rattlesnake  Mountain  ACECs,  which  contain  aspen  and  conifer  stands,  under  Alternative  B.  These  ACECs 
implement  restrictions  on  surface-disturbing  activities  and  motorized  vehicle  use,  and  the  BLM  manages 
them  as  renewable  energy  and  ROW  avoidance  areas.  The  BLM  allows,  where  feasible,  and  stipulates 
vegetation  and  silvicultural  treatments  and  fuels  management  in  these  ACECs.  Alternative  B  closes 
WSAs  to  motorized  vehicle  use.  Under  Alternative  B,  the  BLM  restricts  minerals  development,  road 
construction,  and  motorized  vehicle  use,  while  allowing  vegetation  treatments  and  prescribed  fire,  in 
lands  with  wilderness  characteristics  (all  of  which  are  managed  to  preserve  their  wilderness 
characteristics  under  this  alternative).  These  management  actions  would  beneficially  impact  forests  and 
woodlands  in  these  areas  by  maintaining  their  abundance  and  reducing  the  chance  for  wildfire. 

However,  Alternative  B  also  closes  lands  with  wilderness  characteristics  to  commercial  or  personal-use 
woodcutting,  adversely  affecting  forest  products  by  reducing  their  availability  and  eliminating  the  ability 
to  performing  commercial  aspen  and  bark  beetle  treatments  that  would  improve  forest  health.  Special 
designations  under  Alternative  B  would  involve  more  stipulations  and  restrictions  applied  to  vegetative 
and  silvicultural  treatments  and  motorized  vehicle  use  than  Alternative  A,  which  may  result  in  limited 
adverse  impacts  to  forest  health  and  the  availability  of  forest  products.  Overall,  special  designations 
under  Alternative  B  would  create  more  beneficial  impacts  to  forests,  woodlands,  and  forest  products 
than  under  Alternative  A  by  increasing  restrictions  on  activities  and  resource  uses  that  can  degrade 
forest  health  or  increase  the  chance  of  wildfire. 

Resources 

Under  Alternative  B,  the  BLM  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems  for  natural 
resource  systems  and  to  reduce  hazardous  fuels,  resulting  in  similar  beneficial  impacts  to  those 
described  under  Alternative  A.  Most  of  the  Planning  Area  is  in  FRCC  Classes  2  and  3,  which  have  the 
highest  risk  of  catastrophic  fire  and  of  having  lost  or  losing  key  ecosystem  components  (see  Section  4.3 
Fire  and  Fuels  Management).  Alternative  B  emphasizes  natural  processes  that  would  take  longer  to 
achieve  forest  health  objectives  compared  to  Alternative  A.  This  type  of  vegetation  management  would 
increase  the  risk,  versus  Alternative  A,  that  Alternative  B  would  be  inadequate  to  diversify  fuel 
conditions  enough  to  substantially  reduce  the  risk  of  catastrophic  fire. 

Under  Alternative  B,  a  TLS  to  prohibit  activity  within  a  1-mile  radius  of  active  special  status  raptor 
species  nests  would  have  a  greater  adverse  impact  on  forests,  woodlands,  and  forest  products  than 
under  Alternative  A.  Under  Alternative  B,  the  Absaroka  Front  Management  Area,  which  is  not  managed 
under  Alternative  A,  restricts  some  resource  uses  (e.g.,  mineral  leasing  and  motorized  vehicle  use)  that 
would  reduce  the  abundance,  distribution,  or  health  of  the  48,794  acres  of  forests  and  woodlands  in  its 
boundaries.  Management  of  this  area  would  allow  silvicultural/vegetation  and  fuels  treatments  that 


4-156 


Bighorn  Basin  Proposed  BMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Vegetation  -  Forests,  Woodlands,  and  Forest  Products 


would  benefit  forest  and  woodland  health  and  forest  products.  Alternative  B  restores  100  acres  of 
aspen  stands  per  year  with  similar  beneficial  impacts  as  identified  under  Alternative  A. 

Proactive  Management 

Under  Alternative  B,  the  BLM  manages  forests  and  woodlands  for  watershed  stability,  wildlife  habitat, 
and  forest  health  with  an  emphasis  on  natural  processes  to  manage  towards  achieving  forest  health 
objectives.  Alternative  B  permits  timber  harvesting  and  other  silvicultural  practices  only  where  natural 
processes  are  unable  to  accomplish  forest  health  goals,  which  would  result  in  adverse  impacts  to  forest 
products  by  reducing  their  availability.  The  BLM  closes  timber  access  and  haul  roads  no  longer  required, 
which  would  create  beneficial  impacts  similar  to  those  under  Alternative  A  by  limiting  motorized  vehicle 
access.  Alternative  B  only  allows  precommercial  thinning  for  fuels  treatment,  which  would  create 
beneficial  impacts  to  forests  and  woodlands  by  reducing  fuel  loads  and  the  chance  of  catastrophic  fire, 
and  to  forest  products  by  improving  future  harvest  quality.  However,  forest  management  actions  under 
Alternative  B  may  result  in  denser,  more  mature  stands  with  less  diverse  age  structure.  Compared  to 
Alternative  A,  Alternative  B  could  result  in  greater  adverse  impacts  by  increasing  the  risk  of  spreading 
bark  beetles.  Overall,  management  of  precommercial  thinning  under  Alternative  B  is  more  restrictive 
than  Alternative  A  and  would  result  in  less  benefit  to  forest  products  and  forest  health. 

Alternative  B  prohibits  clear-cuts,  which  would  beneficially  affect  forest  health  by  preventing  potential 
soil  erosion.  Conversely,  prohibiting  clear-cuts  would  adversely  affect  forest  products  by  decreasing 
timber  availability  and  restricting  extraction  methods,  and  would  eliminate  a  management  tool  useful  in 
the  regeneration  of  early  successional  species  (e.g.,  aspen  and  lodgepole  pine)  and  treatment  of  insects 
and  diseases.  Additionally,  restrictions  on  timber  harvesting  on  BLM-administered  lands  may  increase 
harvesting  on  private  or  other  federal  and  state  lands  to  make  up  for  decreased  availability  on  BLM- 
administered  lands. 

The  BLM  plants  conifer  areas  exposed  by  wildfire  and  harvesting  if  they  do  not  regenerate  naturally 
within  20  years,  resulting  in  less  benefits  to  forest  products  than  Alternative  A,  due  to  the  longer 
rotation  time.  The  BLM  limits  vegetative  treatments  and  forest  management  only  to  areas  where 
natural  processes  do  not  achieve  forest  health  goals.  The  use  of  primarily  natural  processes  to  improve 
forest  health  would  reduce  the  potential  for  erosion  and  the  spread  of  invasive  species,  which  would  be 
short-term  beneficial  impacts.  However,  this  practice  could  slow  the  rate  of  fuels  production,  thereby 
increasing  the  risk  of  catastrophic  fire.  This  would  result  in  long-term  adverse  impacts  to  forest  health. 

Under  Alternative  B,  long-term  beneficial  impacts  to  old  growth  forests  would  result  from  managing  for 
no  net  loss  of  this  forest  stand  type  over  a  30-year  period  and  in  an  appropriate  proportion  to  other 
timber  classes  in  a  hydrologic  unit  code  (HUC)  Level  4  sub-basin.  Such  management  would  be  more 
beneficial  for  old  growth  forest  stands  than  Alternative  A,  where  no  specific  management  exists,  but 
would  lead  to  greater  adverse  impacts  to  forest  products  availability  and  slower  production  of  new 
timber  in  areas  managed  for  old  growth  than  under  Alternative  A. 

Alternative  C 

Surface  Disturbance 

Alternative  C  would  result  in  approximately  165  percent  more  acreage  of  long-term  surface  disturbance 
that  may  contribute  to  the  decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  than 
Alternative  A  (Table  4-1).  Alternative  C  would  result  in  40,000  acres  of  short-term  surface  disturbance 
from  silvicultural  treatments  (Appendix  T).  Potential  short-term  adverse  impacts  to  forests  and 
woodlands  from  surface  disturbance  would  be  greatest  under  Alternative  C.  However,  compared  to  the 
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other  alternatives,  under  Alternative  C  potential  long-term  beneficial  impacts  from  these  treatments  are 
greatest.  Long-term  beneficial  impacts  include  reducing  the  risk  of  catastrophic  fire,  increasing 
opportunities  for  natural  regeneration,  and  reducing  the  spread  of  insects  and  disease.  The  use  of 
silvicultural  treatments  would  create  the  benefits  of  altering  forests  and  woodlands  toward  DPC  similar 
to  Alternative  A,  although  to  a  greater  degree  because  the  treatment  area  would  be  larger. 

Resource  Uses 

Under  Alternative  C,  oil,  gas,  and  other  minerals  development  would  involve  25,912  acres  of  short-term 
surface  disturbance,  a  small  portion  of  which  could  adversely  impact  forests  and  woodlands  by 
contributing  to  a  decline  in  abundance,  distribution,  or  health  (Appendix  T).  Most  of  the  Planning  Area 
remains  open  to  mineral  extraction,  and  the  RFD  of  minerals  facilities  is  the  greatest  under  Alternative 
C.  Most  of  the  impacts  would  be  temporary  during  the  life  of  the  operation,  with  most  areas  of 
disturbance  reclaimed  following  closure  of  operations.  However,  short-term  adverse  impacts  from 
minerals  development  include  forest  health  degradation  and  habitat  fragmentation.  Alternative  C 
would  result  in  the  greatest  adverse  impacts  to  forests  and  woodlands  from  minerals  development. 

Alternative  C  would  result  in  impacts  from  motorized  vehicle  use  similar  to  those  under  Alternative  A, 
but  to  a  greater  degree.  The  BLM  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  a  larger 
area,  but  also  opens  a  larger  area  to  unrestricted  off-road  use,  with  impacts  comparable  those  under 
Alternative  A.  Permitting  off-road  motorized  vehicle  use  to  access  dispersed  campsites  would  case 
impacts  similar  to  those  under  Alternative  A. 

Special  Designations 

Under  Alternative  C,  the  BLM  manages  the  smallest  acreage  of  forests  and  woodlands  in  the  Planning 
Area  within  special  designations  (see  Table  4-21).  Only  two  ACECs  are  designated  under  this  alternative. 
Although  these  designations  would  provide  the  least  beneficial  impact  to  forests  and  woodlands  by 
limiting  long-term  surface  disturbance,  this  alternative  would  result  in  the  least  adverse  impact  from 
restricting  silvicultural  treatments  that  improve  forest  and  woodland  health  and  generate  forest 
products.  Motorized  vehicle  use  is  less  restricted  in  WSAs,  which  could  create  less  beneficial  impact  in 
these  areas  by  reducing  the  risk  of  unplanned  ignitions. 

Resources 

Under  Alternative  C,  the  BLM  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems  for  natural 
resource  systems,  to  reduce  hazardous  fuels,  and  to  enhance  forage  for  commodity  production.  This 
utilization  of  wildland  fire  under  Alternative  C  would  create  beneficial  impacts  to  forests  and  woodlands 
similar  to  Alternative  A,  and  could  benefit  forest  products  more  if  the  BLM  used  prescribed  burns  to 
affect  forests  similarly  to  precommercial  thinning.  Under  Alternative  C,  the  BLM  would  use  mechanical, 
chemical,  and  biological  treatments  across  the  landscape  as  needed  to  restore  vegetative  diversity  and 
reduce  the  risk  of  larger,  more  intense  fires.  This  would  benefit  forests,  woodlands,  and  forest  products. 
Alternative  C  would  present  the  least  risk  that  vegetation  management  acreage  is  inadequate  to 
diversify  fuel  conditions  enough  to  substantially  reduce  the  risk  of  catastrophic  fire. 

Under  Alternative  C,  restrictions  around  special  status  raptor  nests  that  potentially  limit  extraction  and 
management  practices  are  the  least  stringent,  which  would  result  in  the  least  adverse  impact  to  forests, 
woodlands,  and  forest  products.  Limiting  motorized  vehicle  use  to  designated  roads  and  trails  subject  to 
seasonal  limitations  in  the  Absaroka  Front  Management  Area  would  create  greater  beneficial  impacts 
than  Alternative  A  by  reducing  the  risk  of  unplanned  ignitions  in  the  48,794  acres  of  forests  and 
woodlands  in  the  area.  However,  Alternative  C  allows  more  oil  and  gas  development  in  this  area  that 
may  adversely  impact  forests  and  woodlands.  The  BLM  promotes  aspen  regeneration  under  all 
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alternatives  and  focuses  woodland  treatments  on  aspen  stands  under  Alternative  C.  The  BLM  does  not 
restore  aspen  woodlands  for  wildlife  habitat  or  set  a  targeted  annual  acreage  of  aspen  stand 
regeneration  (such  as  under  alternatives  A  and  B)  under  this  alternative;  therefore,  beneficial  impacts 
from  aspen  regeneration  may  be  less  than  under  alternatives  A  and  B. 

Proactive  Management 

Under  Alternative  C,  the  BLM  manages  forests  and  woodlands  to  achieve  a  sustained  supply  of  forest 
products.  Alternative  C  allows  timber  harvesting  in  areas  classified  as  commercial  timberland,  which 
would  create  the  greatest  beneficial  impact  to  forest  products  by  maximizing  their  availability.  The  BLM 
allows  timber  access  and  haul  roads  to  remain  open  to  meet  other  resource  goals  or  for  new 
recreational  purposes,  which  may  result  in  adverse  impacts  to  forests  and  woodlands  by  increasing  the 
potential  for  unplanned  ignitions  and  the  spread  of  invasive  species.  Alternative  C  allows  precommercial 
thinning  when  trees  reach  the  10-  to  20-year  age  class  or  are  at  least  5-  to  15-feet  tall.  This  would 
benefit  forest  products  more  than  under  the  other  alternatives  by  releasing  the  healthiest  trees  from 
competition  at  the  earliest  age  so  that  they  grow  faster  to  harvest.  Forest  management  actions  under 
Alternative  C  may  also  result  in  less  dense  stands  with  a  more  diverse  age  structure  than  other 
alternatives.  This  would  create  the  most  beneficial  impacts  to  forests  and  woodlands  by  potentially 
slowing  the  spread  of  bark  beetles.  Precommercial  thinning  also  could  benefit  forests  and  woodlands,  if 
performed  at  the  appropriate  intensity  to  reduce  fuels  and  the  chance  of  catastrophic  fire.  Alternative  C 
allows  clear  cuts  up  to  100  acres,  which  would  provide  greater  forest  product  availability  than 
alternatives  A  and  B  and  similar  availability  to  Alternative  D.  Allowing  larger  clear  cuts  than  under 
Alternative  A  may  result  in  more  adverse  impacts  to  forests  and  woodlands,  depending  on  the  stand 
composition  and  slope  of  the  site,  from  increasing  regeneration  time  and  soil  erosion. 

Under  Alternative  C,  efforts  to  retain  old  growth  forest  areas  at  appropriate  locations  and  distribution 
levels  in  an  HUC  Level  4  sub-basin  as  evaluations  occur  would  result  in  similar  beneficial  impacts  to 
those  under  Alternative  B,  but  to  a  lesser  extent.  The  less  restrictive  management  under  Alternative  C 
may  be  less  beneficial  to  the  retention  of  this  forest  type  than  under  Alternative  B,  but  also  would  result 
in  less  adverse  impacts  to  forest  products  production. 

Planting  conifer  areas  exposed  by  wildfire  and  harvesting  if  they  do  not  regenerate  naturally  within  10 
years  would  create  the  greatest  benefit  to  forest  products  compared  to  the  other  alternatives.  Logging 
or  timbering  before  wildland  fire  and  other  natural  processes  to  improve  stand  density  would  benefit 
forest  products  by  increasing  the  availability  and  health  of  timber.  Alternative  C  employs  a  variety  of 
silvicultural  practices  (e.g.,  clear  cutting,  shelterwood,  tree  and  group  selection)  to  accomplish  forest 
health  goals,  which,  if  effects  remain  consistent  with  forest  health  objectives,  would  benefit  forests  and 
forest  products.  In  general.  Alternative  C  would  create  the  greatest  benefit  to  forest  products  and  more 
beneficial  impacts  to  forests  and  woodlands  than  Alternative  A,  as  long  as  managing  forests  for 
commodity  production  can  reduce  fuel  levels  without  degrading  forest  health. 

Alternative  D 

Surface  Disturbance 

Alternative  D  would  result  in  approximately  17  percent  more  acreage  of  long-term  surface  disturbance 
that  may  contribute  to  the  decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  than 
Alternative  A  (Table  4-1).  Silvicultural  treatments  would  result  in  impacts  to  forests  and  woodlands 
similar  to  those  under  Alternative  A.  Under  Alternative  D,  the  potential  for  catastrophic  fire  would  be 
similar  to  Alternative  A  and  the  ability  to  reduce  insects  and  disease  would  be  similar  to  that  under 
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Alternative  C.  The  use  of  silvicultural  treatments  to  manage  forests  and  woodlands  toward  DPC  would 
result  in  impacts  similar  to  those  under  Alternative  A. 

Resource  Uses 

Minerals  development  under  Alternative  D  would  result  in  impacts  to  forests  and  woodlands  similar  to 
those  under  Alternative  A.  Motorized  vehicle  use  would  result  in  adverse  impacts  to  forests  and 
woodlands  similar  to  Alternative  A,  although  to  a  lesser  degree  because  the  BLM  limits  motorized 
vehicle  use  to  designated  roads  and  trails  in  more  areas  and  limits  off-road  travel  for  big  game  retrieval 
to  within  300  feet  of  established  roads.  More  limitations  on  motorized  vehicle  use  would  benefit  forest 
products  less  than  Alternative  A. 

Special  Designations 

Under  Alternative  D,  the  BLM  manages  more  forests  and  woodlands  in  special  designations  than 
alternatives  A  and  C,  but  less  than  Alternative  B.  The  BLM  designates  the  Sheep  Mountain  ACEC,  which 
would  result  in  impacts  similar  to  those  under  Alternative  B,  although  to  a  lesser  extent  because 
Alternative  D  applies  fewer  restrictions  on  surface-disturbing  activities.  Restricting  motorized  vehicle 
use  in  WSAs  would  limit  the  potential  for  unplanned  ignitions.  This  would  create  more  beneficial 
impacts  than  Alternative  C,  but  fewer  than  alternatives  A  and  B. 

Resources 

Fire  and  fuels  management  under  Alternative  D  would  result  in  impacts  to  forests  and  woodlands  similar 
to  those  under  Alternative  A.  Management  actions  specific  to  protecting  wildlife  and  special  status 
species  and  their  habitat  would  result  in  more  adverse  impacts  to  forests,  woodlands,  and  forest 
products  than  alternatives  A  and  C,  but  fewer  than  Alternative  B.  Actions  to  restore  aspen  woodlands 
would  be  similar  to  those  under  Alternative  C  and  would  result  in  similar  impacts. 

Proactive  Monagement 

Under  Alternative  D,  proactive  management  actions  for  forests,  woodlands,  and  forest  products  would 
be  similar  to  those  under  Alternative  A,  with  more  beneficial  impacts  to  forest  products  from  allowing 
clear  cuts  up  to  100  acres,  more  precommercial  thinning,  and  managing  endemic  insects  and  disease 
with  the  full  range  of  silvicultural  techniques  and  treatment  methods.  Management  actions  to  preserve 
old-growth  stands  would  benefit  forests  and  woodlands  more  than  under  Alternative  A,  which  includes 
no  such  actions. 

Alternative  E 

Surface  Disturbance 

Alternative  E  would  result  in  48  percent  less  acreage  of  long-term  surface  disturbance  that  may 
contribute  to  the  decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  than  Alternative 
A  (Table  4-1),  and  a  similar  but  slightly  smaller  acreage  of  surface  disturbance  than  Alternative  B.  Under 
Alternative  E,  surface-disturbing  activities  that  may  contribute  to  the  decline  in  abundance,  distribution, 
or  health  of  forests  and  woodlands  would  be  the  same  as  Alternative  B,  except  for  areas  within  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  In  this  ACEC,  the  BLM  manages  anthropogenic 
disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  to  not  exceed  one  disturbance  per  640  acres 
and  cover  less  than  3  percent  of  the  total  priority  sage-grouse  habitat,  compared  to  a  larger  allowable 
disturbance  of  5  percent  in  these  areas  under  Alternative  B;  this  additional  surface  disturbance 
restriction  would  result  in  greater  beneficial  effects  than  under  Alternative  B,  as  the  Greater  Sage- 
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Grouse  Key  Habitat  Areas  ACEC  encompasses  areas  of  forests  and  woodlands  in  addition  to  sagebrush 
steppe  (shrubland)  vegetation.  Alternative  E  would  involve  the  same  acreage  (20,000  acres)  of  short¬ 
term  surface  disturbance  from  silvicultural  treatments  as  Alternative  B. 

Resource  Uses 

Under  Alternative  E,  oil,  gas,  and  other  minerals  development  would  result  in  17,297  acres  of  short-term 
surface  disturbance  (Appendix  T),  a  portion  of  which  may  adversely  impact  forests  and  woodlands  by 
contributing  to  a  decline  in  abundance,  distribution,  or  health  of  these  areas.  Impacts  from  mineral 
development  under  Alternative  E  would  be  similar  to  Alternative  B,  but  the  location  of  development 
may  vary  due  to  greater  limitations  on  surface  disturbance  within  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  under  Alternative  E.  As  with  Alternative  B,  the  majority  of  the  impacts  would  be  temporary 
during  the  life  of  the  operation  with  most  areas  of  disturbance  reclaimed  following  closure  of 
operations. 

Management  of  motorized  vehicle  use  and  livestock  grazing  are  similar  to  Alternative  B,  and  impacts  to 
forests  and  woodlands  under  Alternative  E  would  therefore  be  similar  to  those  described  under 
Alternative  B.  Compared  to  Alternative  A,  limitations  and  closures  to  motorized  vehicle  use  for  resource 
protection,  including  seasonal  motorized  vehicle  closures  in  greater  sage-grouse  Key  Habitat  Areas  and 
for  the  protection  of  big  game  species,  would  result  in  beneficial  impacts  to  forests  and  woodlands 
under  Alternative  E. 

Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC.  As  a  result,  the  BLM  would  manage  a  greater  portion  of  forests  and  woodlands  in  the  Planning 
Area  with  special  designation  areas  under  Alternative  E  (see  Table  4-21).  Overall,  the  relative  size  and 
additional  restrictions  on  surface-disturbing  activities  in  special  designation  areas  under  Alternative  E 
would  create  more  short-term  beneficial  impacts  to  forests,  woodlands,  and  forest  products  than  the 
other  alternatives. 

Resources 

Under  Alternative  E,  fire  and  fuels  management  practices  and  impacts  are  the  same  as  Alternative  B, 
with  the  exception  of  lands  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  would  be 
managed  with  an  emphasis  on  protecting  existing  sagebrush  ecosystems.  In  general,  fuels  treatments 
would  be  minimized  in  greater  sage-grouse  Key  Habitat  Areas  and  focused  instead  on  interfaces  with 
human  habitation  or  significant  existing  disturbances.  The  build-up  of  fuels  from  limitations  on  fire 
management  activities  under  Alternative  E,  which  restricts  the  use  of  fire  to  treat  sagebrush  in  less  than 
12-inch  precipitation  zones,  may  increase  the  potential  for  catastrophic  fires  in  forest  and  woodland 
vegetation  in  the  short  term,  but  may  decrease  the  risk  of  catastrophic  fire  in  the  long  term  through  a 
return  to  more  natural  fire  regimes.  However,  effects  from  the  additional  restrictions  in  this  ACEC  may 
be  limited  since  its  management  also  requires  strategically  and  effectively  designed  fuels  treatments  to 
reduce  wildfire  to  the  greatest  extent  possible,  potentially  resulting  in  attempts  to  address  areas  of 
inadequate  fuels  treatments  before  catastrophic  wildfires  begin. 

Vegetation  management  would  be  the  same  as  Alternative  B,  with  exception  of  lands  within  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  where  management  would  emphasize  the  restoration  and 
preservation  of  native  sagebrush  ecosystems  to  create  a  landscape  pattern  that  most  benefits  sage- 
grouse.  Activities  in  this  ACEC  that  control  juniper  encroachment  or  stimulate  herbaceous  growth  at 
interfaces  with  sagebrush  habitats  may  also  adversely  impact  forests  and  woodlands  under 
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Alternative  E.  As  a  whole,  vegetation  and  fire  management  practices  under  Alternative  E  may  result  in 
short-term  adverse  impacts  to  forests  and  woodlands  by  restricting  activities  that  could  improve  forest 
health  (e.g.,  fuels  reduction)  and  allow  the  collection  of  forest  products. 

Proactive  Management 

Forest  and  woodland  management  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to 
forests  and  woodlands  would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Impacts  to  forests  and  woodlands  from  surface  disturbances  under  Alternative  F  are  projected  to  be 
greater  than  alternatives  A,  B,  and  E,  but  less  than  alternatives  C  and  D.  Alternative  F  would  result  in 
approximately  12  percent  more  acreage  of  long-term  surface  disturbance  that  may  contribute  to  the 
decline  in  abundance,  distribution,  or  health  of  forests  and  woodlands  than  Alternative  A.  Management 
practices  relating  to  surface  disturbance  would  be  the  same  as  Alternative  D,  except  within  areas  of  the 
proposed  Greater  Sage-Grouse  PFIMAs  ACEC  (1,116,698  acres).  In  this  ACEC,  the  density  of  disturbance 
would  not  exceed  an  average  of  one  disruptive  activity  location  per  640  acres  and  cover  less  than  3 
percent  of  the  greater  sage-grouse  PFIMAs,  compared  to  a  larger  allowable  disturbance  of  5  percent 
under  Alternative  D.  This  additional  restrictive  management  over  that  large  ACEC  (35  percent  of  BLM- 
administered  surface  land)  would  generally  provide  a  short-term  benefit  to  forest  and  woodland 
resources  by  limiting  the  size  and  extent  of  disturbances,  but  may  reduce  the  ability  to  control  insects 
and  disease  and  may  increase  the  potential  for  catastrophic  fire  in  the  area  compared  to  alternatives  A 
and  D.  Flowever,  in  general  the  BLM  anticipates  Alternative  F  would  result  in  the  same  acreage  (30,000 
acres)  of  short-term  surface  disturbance  from  silvicultural  treatments  as  Alternative  D,  though  the 
location  of  those  treatments  under  Alternative  F  may  vary  due  to  the  additional  restrictions  on 
anthropogenic  disturbances. 

Resource  Uses 

Alternative  F  manages  mineral  resource  exploration,  development,  and  extraction  similar  to  Alternative 

D,  and  impacts  to  forests  and  woodlands  would  be  similar  to  Alternative  D.  Flowever,  Alternative  F 
places  additional  restrictions  on  mineral  development,  including  limiting  disturbances  to  one  per  640 
acres  and  3  percent  or  less  of  the  greater  sage-grouse  PFIMAs.  This  additional  restrictive  management 
would  reduce  impacts  from  surface  disturbance  compared  to  alternatives  A,  C,  and  D,  but  not  compared 
to  alternatives  B  or  E. 

Management  of  motorized  vehicle  use  under  Alternative  F  would  provide  greater  protections  for  forests 
and  woodlands  than  under  alternatives  A,  C,  and  D,  but  fewer  protections  than  under  alternatives  B  and 

E.  Alternative  F  manages  motorized  vehicle  use  the  same  as  Alternative  D,  except  within  the  Greater 
Sage-Grouse  PFIMAs  ACEC,  where  such  travel  is  limited  to  designated  roads  and  trails,  reducing  potential 
adverse  impacts  compared  to  Alternative  D.  Under  Alternative  F,  disturbances  associated  with  the 
creation  of  new  roads  and  trails  is  projected  to  be  less  than  alternatives  A,  C,  and  D,  but  higher  than 
under  alternatives  B  and  E.  Additional  limitations  on  motorized  vehicle  use  would  have  greater  adverse 
impacts  on  forest  products  than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E.  As  stated 
under  Alternative  A,  authorized  or  permitted  uses  that  specify  allowable  access  are  not  affected  by 
travel  management  designations. 
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Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Overall, 
the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  in  special  designation  areas 
under  Alternative  F  would  result  in  greater  short-term  beneficial  impacts  to  forests  and  woodlands  than 
Alternative  D. 

Resources 

Fire  and  fuels  management  would  result  in  impacts  to  forests  and  woodlands  similar  to  those  under 
alternatives  A  and  D,  except  in  the  Greater  Sage-Grouse  PFIMAs  ACEC.  Additional  restrictions  on  fuels 
treatment  and  prescribed  fire  in  this  ACEC  would  prioritize  the  conservation  and  restoration  of  native 
sagebrush  habitats  over  other  priorities,  and  would  design  and  implement  fuels  treatments  with  an 
emphasis  on  protecting  existing  sagebrush  ecosystems.  Additional  restrictions  on  where  and  how  fuels 
treatments  are  implemented  may  increase  the  build-up  of  fuels  under  Alternative  F  and  increase  the 
potential  for  catastrophic  fire  in  the  short  term;  however,  the  extent  of  this  build-up  may  be  limited  due 
to  management  under  this  alternative  that  designs  treatments  to  reduce  wildfire  to  the  greatest  extent 
possible.  Overall,  specific  management  actions  to  protect  wildlife,  special  status  species,  and  their 
habitats  under  Alternative  F  would  result  in  more  adverse  impacts  to  forests,  woodlands,  and  forest 
products  than  alternatives  A,  C,  and  D,  but  fewer  than  alternatives  B  and  E. 

Proactive  Management 

Under  Alternative  F,  management  of  forests  and  woodlands  is  the  same  as  Alternative  D,  and  the 
impacts  would  be  the  same  as  Alternative  D. 

4.4.2  Vegetation  -  Grassland  and  Shrubland  Communities 

Adverse  impacts  to  grassland  and  shrubland  communities  include  actions  that  contribute  to  the  decline 
in  abundance  or  distribution  of  these  communities.  Conversely,  beneficial  impacts  to  grassland  and 
shrubland  communities  include  actions  that  protect  or  restore  the  communities  in  the  Planning  Area. 

Direct  impacts  to  grassland  and  shrubland  communities  result  from  surface  disturbance  and  other 
activities  that  remove  vegetation  and  cause  mechanical  damage  to  plants.  Surface-disturbing  activities 
generally  result  in  an  adverse  direct  impact.  Activities  such  as  livestock  grazing,  wildlife  use,  wildland 
fire,  and  vegetative  treatments  (e.g.,  planned  ignitions,  chemical,  or  biological)  also  result  in  direct 
adverse  or  beneficial  impacts  to  these  communities. 

Indirect  impacts  to  grassland  and  shrubland  communities  result  from  activities  that  alter  the  quality  and 
health  of  these  communities.  For  example,  activities  that  compact  soil,  cause  erosion,  cause  changes  in 
hydrology,  and  cause  invasive  species  encroachment  would  cause  indirect  impacts.  Beneficial  impacts 
to  grassland  and  shrubland  communities  include  vegetative  treatments  to  improve  these  communities 
and  activities  that  minimize,  reduce,  or  prevent  the  spread  of  invasive  species  into  these  communities. 
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4.4.2. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Current  trends  in  plant  succession  and  vegetation  health  would  continue. 

•  Some  existing  plant  communities  likely  would  not  be  reestablished  to  pre-disturbance  structure 
and  density  for  more  than  20  years.  Actual  reclamation  success  and  timeframes  are  subject  to 
high  variability  based  on  the  characteristics  of  the  affected  plant  community,  climatic  factors, 
and  other  site-specific  conditions.  For  example,  the  reestablishment  of  Wyoming  big  sagebrush 
communities  following  disturbance  from  prescribed  fire  or  wildfire  has  been  known  to  take  over 
100  years  (Cooper  et  al.  2007). 

•  Short-term  vegetation  impacts  depend  on  the  length  of  time  it  takes  for  a  disturbed  area  to 
become  revegetated,  generally  a  1-  to  5-year  timeframe. 

•  For  the  purposes  of  this  analysis,  grassland  and  shrubland  communities  include  the  'Sagebrush 
Shrubland'  and  'Salt  Desert  Shrub'  cover  types  listed  in  Table  4-21,  with  intermixed  grassland 
components  as  described  in  Chapter  3,  Section  3.4.2  Vegetation  -  Grassland  and  Shrubland 
Communities. 

•  Grassland  and  shrubland  communities  would  be  maintained  with  a  mix  of  species  composition, 
cover,  and  age  classes. 

•  Based  on  the  definition  of  surface-disturbing  activity  (mechanized  actions),  an  increased  source 
of  surface  disturbance  in  the  Planning  Area  will  be  from  bentonite  and  gypsum  development. 

•  Surface  disturbances  increase  the  likelihood  of  the  spread  of  invasive  species  in  an  area. 

•  The  placement  of  supplements  can  affect  the  distribution  of  livestock  grazing  in  grassland  and 
shrubland  communities. 

•  The  primary  conduit  for  the  initial  establishment  of  the  spread  of  invasive  species  is  through  the 
road  network. 

•  Flerbivory  use  in  the  form  of  grazing  and  browsing  is  important  for  maintaining  the  health  of 
grassland  and  shrubland  communities.  Improper  or  unmanaged  herbivory  can  decrease  plant 
vigor  and  ground  cover,  lead  to  increased  erosion,  degrade  soil  nutrients  and  water  retention, 
and  impact  rangeland  health. 

•  Grazing  practices  can  maintain,  improve,  or  degrade  rangeland  health.  The  Standards  for 
Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands 
Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N)  are  designed  to  maintain  or 
improve  rangeland  health  and  are  applied  under  all  alternatives. 

•  Fire  plays  an  intricate  role  in  these  communities,  particularly  shrubland  communities. 

•  Prescribed  fire  is  a  tool  used  to  manage  vegetative  communities  and  can  result  in  short-term 
adverse  impacts  with  long-term  beneficial  impacts  to  wildlife,  certain  desirable  wildlife  habitats, 
and  in  some  cases  forage  availability  and  productivity. 

4.4.2. 2  Summary  of  Impacts  by  Alternative 

Adverse  impacts  to  grassland  and  shrubland  communities  would  result  from  surface-disturbing  activities 
and  other  actions  that  alter  the  distribution  and  abundance  of  grassland  and  shrubland  communities 
and  change  the  community  structure  and  diversity.  Therefore,  management  actions  that  result  in  more 
surface  disturbance  would  result  in  more  adverse  impacts  to  these  communities.  Alternative  C  would 
involve  the  most  surface  disturbance  to  grassland  and  shrubland  communities,  followed  by 
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alternatives  D,  F,  A,  B,  and  E.  Other  adverse  impacts  may  result  from  concentrated  livestock  grazing  that 
compacts  soil  and  degrades  the  health  of  vegetation  communities.  However,  proper  grazing  practices 
would  reduce  the  potential  for  these  impacts  and  may  improve  resource  conditions  in  certain  areas. 
Under  alternatives  B  and  E,  allotment  monitoring  practices,  Allotment  Management  Plan  (AMP) 
development,  livestock  flushing  practices,  and  rangeland  improvements  would  cause  the  fewest  adverse 
impacts  to  grassland  and  shrubland  communities,  but  would  also  restrict  grazing  from  certain  areas 
where  it  could  be  used  as  a  management  tool  to  improve  resource  conditions. 

Reclamation  practices  under  Alternative  E  would  facilitate  the  restoration  of  disturbed  areas  the  most, 
followed  by  alternatives  B,  F,  D,  A,  and  C.  Special  designations  and  other  resource  programs  under 
alternatives  B  and  E  protect  the  most  grasslands  and  shrublands  from  surface  disturbance  and 
degradation  due  to  off-road  motorized  vehicle  use,  followed  by  alternatives  F,  D,  A,  and  C.  However, 
Alternative  E  would  involve  the  least  amount  of  treatment  to  prevent  wildfires  and  eradicate  invasive 
species.  Alternatives  A,  D,  F,  and  C  allow  for  more  treatment  of  grassland  and  shrubland  communities, 
but  overall,  adverse  impacts  due  to  surface  disturbance  under  these  alternatives  are  likely  to  be  greater 
than  under  Alternative  E.  Alternative  C  would  result  in  the  greatest  adverse  impact  to  grassland  and 
shrubland  communities,  followed  by  alternatives  A,  D,  F,  B,  and  E. 

4.4.2. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Impacts  to  grassland  and  shrubland  communities  under  the  various  alternatives  would  be  similar; 
however,  the  extent  and  intensity  of  impacts  would  vary  by  alternative.  Therefore,  discussions  for 
individual  alternatives  describe  impacts  to  grassland  and  shrubland  communities  from  surface- 
disturbing  activities,  motorized  vehicle  use,  livestock  grazing  management,  special  designations,  fire 
management,  wildlife  management/use,  and  proactive  management  actions  under  the  individual 
alternatives.  The  following  paragraphs  generally  describe  impacts  to  grassland  and  shrubland 
communities  regardless  of  the  alternative  selected. 

Minerals  development  impacts  to  grassland  and  shrubland  communities  would  include  long-  and  short¬ 
term  impacts,  small  and  localized  removal  of  vegetative  surface  cover,  and  larger  disturbances  covering 
many  acres.  There  would  be  surface  disturbance  from  bentonite  and  gypsum  mining  under  all 
alternatives,  increasing  with  the  area  available  for  locatable  mineral  entry.  Mineral  development  would 
alter  the  distribution  and  abundance  of  grassland  and  shrubland  communities  and  change  community 
structure  and  diversity.  Long-term  impacts  would  mostly  be  associated  with  permanent  structures  and 
road  construction,  but  some  grassland  and  shrubland  communities  would  not  reestablish  to  pre¬ 
disturbance  structure  and  density  for  more  than  20  years.  The  severity  of  impacts  would  depend  on  the 
precipitation  zone,  amount  of  activity,  and  the  success  of  reclamation  efforts  for  disturbed  areas.  The 
Impacts  Common  to  All  Alternatives  section  under  Vegetation  Resources  describes  impacts  from  other 
surface-disturbing  activities,  including  ROW  development  that  would  affect  grasslands  and  shrublands. 

Motorized  vehicle  use  on  public  lands  may  result  in  adverse  short-term  and  long-term  impacts  to 
vegetation  in  grassland  and  shrubland  communities.  A  one-time  disturbance  from  off-road  motorized 
vehicle  use  causes  physical  damage  to  vegetation  by  breaking  stems  and  branches  and  may  disturb  the 
soil  surface,  depending  on  soil  conditions,  slope,  and  ground  cover.  With  a  one-time  disturbance,  plants 
and  disturbed  areas  usually  recover.  However,  with  repeated  use,  new  trails  become  established.  This 
results  in  the  long-term  reduction  of  vegetation  cover  and  density,  and  changes  species  composition.  In 
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areas  with  significant  biological  soil  crusts,  a  one-time  off-road  disturbance  can  remain  visible  for  many 
months  and  is  prone  to  repeated  use. 

Livestock  grazing  can  cause  both  adverse  and  beneficial  impacts  to  vegetation  communities. 

Historically,  overgrazing  of  native  perennial  grasses  has  contributed  to  the  spread  of  nonnative  annual 
grasses  (DiTomaso  2000).  However,  proper  grazing  in  grassland  and  shrubland  communities  does  not 
adversely  impact  rangeland  health,  and  may  improve  it  in  certain  instances.  Manier  and  Hobbs  (2007) 
found  that  livestock  grazing  in  sagebrush  communities  can  increase  plant  species  richness  and  diversity, 
and  Muscha  and  Hild  (2006)  found  no  substantial  difference  in  biological  crust  cover  between  areas 
grazed  and  areas  with  light  to  moderate  grazing  throughout  Wyoming.  Improving  plant  vigor,  increasing 
vegetative  cover,  and  reducing  invasive  species  infestations  can  occur  through  removing  old  growth  and 
decadent  vegetation  that  inhibits  new  growth.  Healthier  plant  communities  are  more  resistant  to  the 
spread  of  invasive  species  and  other  undesirable  plant  species.  Livestock  grazing  of  noxious  weeds  at 
crucial  points  in  their  life-cycles  can  decrease  the  spread  of  invasive  species.  Proper  livestock  grazing 
management  also  increases  a  plant  community's  resistance  to  cheatgrass  invasion  after  a  disturbance 
such  as  wildland  fire  (Davies  et  al.  2009). 

Under  all  of  the  alternatives,  wild  horse  grazing— if  concentrated  or  localized  year-round— within  HMAs 
may  result  in  adverse  impacts  to  grassland  and  shrubland  communities  by  compacting  soils  and 
removing  vegetation.  Expanding  the  McCullough  Peaks  HMA  under  alternatives  B  and  D  may  increase 
the  extent  of  adverse  impacts  to  grasslands  and  shrublands  from  concentrated  wild  horse  grazing. 

Wildland  fire  and  prescribed  fire  have  both  adverse  and  beneficial  impacts  to  grassland  and  shrubland 
communities.  In  the  short  term,  wildland  fires  remove  vegetation  and  create  an  opportunity  for  the 
establishment  or  spread  of  invasive  and  noxious  weeds.  Many  invasive  species  respond  rapidly  after 
fire,  and  can  out-compete  native  species.  In  areas  where  invasive  species  are  present,  wildland  fire 
increases  the  likelihood  of  invasive  species  expansion.  Firefighters  and  their  equipment  may  also 
introduce  or  spread  invasive  species.  Some  mechanical  control  activities  disturb  the  soil  surface  and 
remove  vegetation,  creating  an  opportunity  for  invasive  species  to  become  established  or  spread. 

In  the  long  term,  because  of  the  role  fire  historically  played  in  these  communities,  fire  would  increase 
vegetative  diversity  across  the  landscape,  rejuvenate  decadent  plants,  and  improve  the  overall  health  of 
these  communities.  In  shrubland  communities,  impacts  from  fire  usually  are  long-term  and  depend  on 
the  scale  and  severity  of  the  disturbance.  The  potential  for  sagebrush  shrublands  to  return  after  fire 
depends  on  the  acreage  burned,  the  distance  to  seed  sources,  and  the  spread  of  invasive  species,  such 
as  cheatgrass,  which  can  increase  fire  frequency.  Limiting  or  protecting  acreage  from  fire  may,  in  some 
cases,  lessen  direct  loss  of  grassland  and  shrubland  communities  and  reduce  the  potential  spread  of 
invasive  species  in  the  short  term.  However,  considering  the  historic  role  of  fire  in  maintaining 
vegetative  composition  and  structure,  the  lack  of  fire  may  decrease  the  overall  health  of  these 
communities.  Wildlife  impacts  to  vegetation  depend  on  population  levels,  the  distribution  of  animals, 
and  the  ability  of  animals  to  move.  Crucial  winter  ranges  for  mule  deer  and  pronghorn,  where  shrubs 
are  heavily  used,  may  exhibit  vegetation  shifts  from  sagebrush,  bitterbrush,  and  mountain  mahogany  to 
conifers,  grasses,  forbs,  and  annuals,  and  in  some  cases,  bare  ground.  Management  actions  that 
prohibit  surface-disturbing  activities  to  protect  special  status  species,  such  as  the  greater  sage-grouse,  in 
grassland  and  shrubland  communities  also  would  benefit  vegetation  in  these  areas. 

Specific  proactive  management  actions  common  to  all  alternatives  would  benefit  grasslands  and 
shrublands  to  ensure  that  the  selected  alternative  will  meet  the  goals  and  objectives  for  these  resource 
programs.  Proactive  management  actions  common  to  all  alternatives  include  managing  vegetative 
communities  in  accordance  with  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N)  and 
continuing  to  use  ecological  site  descriptions  (ESDs),  resource  objectives,  specific  management 
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practices,  or  other  reasonable  or  practical  options  to  maintain  or  achieve  the  standards;  continuing  to 
regularly  monitor  and  evaluate  climatic  and  vegetative  data  to  analyze  shifts  in  rangeland  production  to 
implement  actions,  if  necessary,  to  ensure  the  long-term  productivity  of  rangeland;  using  certified 
noxious-weed-free  vegetation  products  on  all  BLM-administered  lands;  and  maintaining  10  to  30 
percent  sagebrush  canopy  cover  on  suitable  lands  in  greater  sage-grouse  PHMAs.  Refer  to  Chapter  2  for 
goals,  objectives  and  a  complete  list  of  management  actions  common  to  all  alternatives  for  grassland 
and  shrubland  communities. 

Alternative  A 

Surface  Disturbance 

Under  Alternative  A,  approximately  116,578  acres  of  short-term  and  13,387  acres  of  long-term  surface 
disturbance  is  projected  to  occur  in  grassland  and  shrubland  communities,  based  on  the  percent  cover 
of  these  vegetation  types  in  the  Planning  Area.  Under  Alternative  A,  impacts  to  grassland  and  shrubland 
communities  associated  with  surface-disturbing  activities  would  be  primarily  adverse.  Short-term 
adverse  impacts  include  soil  erosion,  loss  of  species  diversity,  and  invasive  species  spread;  however,  the 
relatively  small  size  of  individual  disturbed  areas  and  the  implementing  BMPs  would  minimize  these 
short-term  impacts.  Long-term  impacts  from  development  last  longer  than  5  years  and  primarily  include 
a  decrease  in  abundance  and  distribution  of  grasslands  and  shrublands.  Table  4-21  lists  the  acreages  of 
grasslands  and  shrublands  protected  from  some  common  surface-disturbing  activities  (e.g.,  ROWs  and 
locatable  mineral  development)  under  Alternative  A. 

Routinely  seeding,  or  requiring  permittees  and  operators  to  seed,  disturbed  areas  with  native  plant 
species  would  encourage  native  vegetation  cover,  maintain  biological  integrity,  help  shift  vegetative 
communities  toward  DPC,  and  reduce  the  potential  for  the  spread  of  invasive  species.  These  would  be 
beneficial  impacts  to  grassland  and  shrubland  communities.  Conversely,  seeding  with  only  native 
species  may  reduce  reclamation  success  compared  to  using  the  species  most  likely  to  restore  vegetative 
cover,  whether  native  or  nonnative.  Alternative  A  does  not  require  a  reclamation  plan,  the  purpose  of 
which  is  to  incorporate  measures  to  support  the  return  of  as  much  of  the  disturbed  acreage  to  its 
predisturbed  state  as  quickly  as  feasible  upon  conclusion  of  operations  from  a  given  surface  pad.  Not 
requiring  comprehensive  measures  and  monitoring  to  ensure  the  reclamation  of  areas  following  surface 
disturbance  would  result  in  a  greater  short-term  adverse  impact.  However,  reestablishing  vegetation 
cover  over  disturbed  soils  within  5  years  of  initial  seeding  would  encourage  native  vegetative  structure 
and  reduce  long-term  impacts  associated  with  exposed  soils  (e.g.,  establishment  and  spread  of  invasive 
species).  These  would  be  beneficial  impacts  to  grassland  and  shrubland  communities. 

Resource  Uses 

Under  Alternative  A,  oil,  gas,  and  other  minerals  development  is  project  to  result  in  25,552  acres  of 
short-term  surface  disturbance  and  1,184  new  oil  and  gas  wells,  a  portion  of  which  would  adversely 
impact  grassland  and  shrubland  communities  by  contributing  to  a  decline  in  their  abundance, 
distribution,  or  health  (Appendix  T).  Most  of  the  Planning  Area  would  remain  open  to  mineral 
extraction.  Alternative  A  makes  available  4,130,352  acres  for  locatable  mineral  entry,  which  would 
involve  long-term  surface  disturbance  in  the  portion  of  that  acreage  where  development  occurs. 
Alternative  A  would  result  in  impacts  to  grassland  and  shrubland  communities  from  bentonite  and 
gypsum  development.  Some  of  the  impacts  would  be  temporary  during  the  life  of  the  operation,  with 
areas  of  disturbance  reclaimed  following  closure  of  operations,  but  some  areas  may  not  reestablish  pre¬ 
disturbance  structure  and  density  for  more  than  20  years. 
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Invasive  species  would  adversely  affect  grassland  and  shrubland  communities  under  Alternative  A.  The 
spread  of  invasive  species  reduces  diversity  in  grasslands  and  shrublands  and,  in  the  case  of  cheatgrass 
spread,  alters  the  fire  regime  so  that  fires  burn  frequently  and  rapidly.  Under  Alternative  A,  the  BLM 
would  perform  vegetation  treatments  to  control  or  eradicate  invasive  species  on  2,000  acres.  The 
projected  surface  disturbance  from  vegetative  treatments  under  Alternative  A  would  result  in  short¬ 
term  adverse  impacts,  but  would  benefit  grassland  and  shrubland  communities  over  the  long  term. 

Alternative  A  would  involve  the  second-most  acreage  of  surface  disturbance  from  pipeline  and  road 
development.  Pipeline  disturbance  would  be  short-term,  because  reclamation  would  return  herbaceous 
cover  to  the  disturbance  areas  following  construction.  However,  grassland  and  shrublands  in  low 
precipitation  zones  may  not  return  to  pre-disturbance  cover  for  more  than  20  years.  The  amount  of 
new  road  construction  in  grassland  and  shrubland  communities  would  impact  these  areas 
proportionately  through  the  loss  of  vegetation  and  potential  spread  of  invasive  species.  New  roads  also 
would  fragment  grassland  and  shrubland  communities,  which  may  reduce  species  diversity. 

Motorized  vehicle  use  is  limited  to  existing  roads  and  trails  in  most  of  the  Planning  Area  under 
Alternative  A.  Even  when  confined  to  roads,  motorized  vehicles  increase  the  potential  for  invasive 
species  spread  and  poorly  designed  or  maintained  roads  may  increase  erosion  and  affect  adjacent 
vegetation.  Areas  with  grasslands  and  shrublands  that  allow  OHV  activities,  but  are  further  restricted  by 
limiting  use  to  designated  roads  and  trails,  include  the  Absaroka  Mountain  Foothills  SRMA  and  Bighorn 
River  SRMA.  Alternative  A  allows  OHV  use  in  areas  with  limited  travel  designations  for  big  game 
retrieval  and  dispersed  campsite  access,  which  could  result  in  road  and  trail  proliferation  that  would 
damage  vegetation  and  impact  grasslands  and  shrublands.  Areas  where  damage  from  off-road  use  is 
most  likely  include  stream  crossings,  areas  with  highly  erosive  soils,  steep  slopes,  areas  with  important 
biological  soil  crusts,  and  vegetative  communities  with  plants,  such  as  Wyoming  big  sagebrush, 
susceptible  to  physical  damage.  Motorized  vehicle  use  under  Alternative  A  would  result  in  adverse 
impacts  to  grassland  and  shrubland  communities. 

Livestock  grazing  management  under  Alternative  A  would  have  both  adverse  and  beneficial  impacts  to 
grassland  and  shrubland  communities  (see  Table  4-21).  Under  Alternative  A,  the  BLM  emphasizes 
monitoring  on  category  "I"  allotments,  treats  monitoring  on  category  "M"  and  "C"  allotments  as  a  low 
priority,  and  develops  and  implements  AMPs  as  needed  to  meet  multiple  use  objectives.  By 
emphasizing  monitoring  only  on  higher  priority  allotments,  undesirable  conditions  in  lower  priority 
allotments  may  not  be  identified  and  deterioration  or  improvement  in  grassland  and  shrubland 
communities  may  not  be  realized  in  a  timely  manner.  However,  concentrating  monitoring  on  category 
"I"  allotments  would  beneficially  affect  these  allotments  because  undesirable  conditions  would  be 
identified  more  quickly.  When  appropriately  managed  according  to  the  Wyoming  Guidelines  for 
Livestock  Grazing  Management  and  other  appropriate  BMPs,  livestock  grazing  would  benefit  grasslands 
and  shrublands  as  described  under  Impacts  Common  to  All  Alternatives. 

The  BLM  requires  livestock  flushing  on  a  case-by-case  basis,  allowing  for  the  potential  spread  of  invasive 
species  via  livestock  to  grazed  grassland  and  shrubland  communities.  However,  identifying  and  flushing 
potential  vector  livestock  would  reduce  the  threat  of  invasive  species  spread  in  some  instances. 
Rangeland  improvements  such  as  reservoirs,  pits,  pipelines,  and  wells  would  involve  removing 
vegetation  and  may  concentrate  livestock  and  increase  the  potential  spread  of  invasive  species.  Due  to 
allotment  monitoring  practices,  AMP  development,  livestock  flushing  practices,  and  projected  rangeland 
improvements,  livestock  grazing  under  Alternative  A  would,  overall,  benefit  grasslands  and  shrublands 
by  continuing  to  improve  these  vegetation  types  in  the  Planning  Area. 
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Special  Designations 

Special  designations  would  benefit  grasslands  and  shrublands  where  the  designations  protect  areas 
from  resource  uses  or  activities  that  may  damage  or  destroy  vegetation  or  increase  the  potential  for 
wildfire  or  invasive  species  spread.  The  primary  purpose  of  the  Carter  Mountain  ACEC  designated  under 
Alternative  A  is  to  protect  grassland  and  shrubland  communities.  The  setting  consideration  zone  (SCZ) 
around  the  Nez  Perce  (Neeme-poo)  NHT  and  other  trails  may  protect  areas  of  grasslands  and  shrublands 
from  disturbance.  Table  4-21  lists  the  acreages  of  grassland  and  shrubland  communities  in  special 
designation  areas;  the  designations  would  limit  adverse  impacts  to  these  vegetation  communities. 

Resources 

The  vegetation  treatments  applied  according  to  the  fire  and  fuels  management  actions  under 
Alternative  A  may  be  inadequate  to  reduce  fuel  conditions  enough  to  substantially  diminish  the  risk  of 
catastrophic  fire.  Most  of  the  Planning  Area  is  in  FRCC  Classes  2  and  3,  which  have  the  highest  risk  of 
catastrophic  fire  or  of  having  lost  or  losing  key  ecosystem  components  (see  Section  4.3  Fire  and  Fuels 
Management).  Intense  fires  in  areas  where  fuels  exceed  historical  levels  may  destroy  the  seeds  of 
perennial  grasses  and  shrubs  and  alter  soils  to  increase  the  risk  of  invasive  species  establishment.  The 
BLM  would  apply  most  of  the  total  projected  prescribed  fire  and  fuels  treatment  acreage  under 
Alternative  A  (70,000  acres)  to  grassland  and  shrubland  communities  not  meeting  DPC  objectives 
(Appendix  T). 

Under  Alternative  A,  the  BLM  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems  and  to  reduce 
hazardous  fuels.  Alternative  A  would  involve  the  second  highest  level  of  surface  disturbance  from 
prescribed  fire  and  fuels  treatments.  Prescribed  fire  would  cause  a  short-term  adverse  impact  to 
grasslands  and  shrublands  by  destroying  vegetation,  increasing  soil  erosion,  and  increasing  the  potential 
spread  of  invasive  species.  However,  the  relatively  small  size  of  individual  treatment  areas  and  the  use 
of  BMPs  would  minimize  these  short-term  impacts.  Prescribed  fire  and  fuels  treatments  would  benefit 
grassland  and  shrubland  communities  in  the  long  term  by  reducing  fuels  and  preventing  catastrophic 
fires.  Overall,  fire  and  fuels  management  under  Alternative  A  would  result  in  long-term  beneficial 
impacts  to  shrubland  and  grassland  communities. 

Wildlife  management  actions  under  Alternative  A  would  indirectly  benefit  grassland  and  shrubland 
communities.  Alternative  A  prohibits  domestic  sheep  grazing  on  pronghorn  crucial  winter  range,  unless 
adverse  impacts  can  be  avoided  or  mitigated,  reducing  the  potential  for  increased  herbivory  that  may 
shift  shrubland  communities  to  conifers,  grasses,  forbs,  and  annuals.  Limiting  surface-disturbing 
activities  around  greater  sage-grouse  leks  and  in  winter,  nesting,  and  early  brood-rearing  habitats  would 
create  short-term  beneficial  impacts  to  grassland  and  shrubland  communities  in  these  areas.  However, 
if  these  restrictions  prevent  vegetation  treatments  that  would  improve  grassland  and  shrubland  health 
in  the  long  term,  they  may  adversely  impact  communities  in  these  areas.  The  short-term  beneficial 
impacts  of  preventing  vegetation  loss  from  surface  disturbance  may  outweigh  potential  loss  of  long¬ 
term  benefits  from  vegetation  treatments. 

Proactive  Management 

Alternative  A  would  result  in  beneficial  long-term  impacts  to  grassland  and  shrubland  health  by 
managing  grassland  and  shrubland  communities  on  600,000  acres  of  BLM-administered  land  toward 
DPC  objectives  for  watershed  protection  and  livestock  grazing.  Managing  toward  DPC  objectives 
improves  overall  community  health,  improves  plant  vigor,  reduces  the  potential  for  erosion,  and 
improves  forage  for  livestock  and  wildlife.  Because  the  BLM  implements  these  management  actions  on 
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a  portion  of  grassland  and  shrubland  communities,  Alternative  A  would  create  limited  long-term 
beneficial  impacts  to  grasslands  and  shrublands. 

Alternative  B 

Surface  Disturbance 

Under  Alternative  B,  approximately  63,263  acres  of  short-term  and  9,320  acres  of  long-term  surface 
disturbance  is  projected  in  grassland  and  shrubland  communities,  based  on  the  percent  cover  of  these 
vegetation  types  in  the  Planning  Area.  Impacts  to  grassland  and  shrubland  communities  associated  with 
surface-disturbing  activities  would  be  less  than  Alternative  A  under  this  alternative.  Table  4-21  lists  the 
acreages  of  grasslands  and  shrublands  protected  from  some  common  surface-disturbing  activities  (e.g., 
ROWS  and  locatable  mineral  development)  under  this  alternative. 

Under  Alternative  B,  the  BLM  analyzes  surface-disturbing  activities  by  mapping  soils,  collecting  soil 
samples  for  physical  and  chemical  analysis,  and  evaluating  current  erosion  conditions.  Alternative  B 
requires  that  disturbed  areas  be  reestablished  with  50  percent  of  native  vegetative  cover  within  three 
growing  seasons,  and  80  percent  cover  within  five  growing  seasons  of  initial  seeding,  based  on 
preexisting  conditions.  Alternative  B  also  manages  disturbed  areas  to  reestablish  healthy  native  plant 
communities  based  on  preexisting  composition  or  other  species,  as  identified  in  an  approved 
management  plan.  Approving  reclamation  plans  before  all  surface-disturbing  activities  under  this 
alternative  would  minimize  short-term  adverse  impacts  by  requiring  project  proponents  to  propose 
comprehensive  measures  and  monitoring  to  ensure  reclamation  of  areas  following  surface  disturbance. 
Reclamation  practices  under  Alternative  B  increase  the  chance  of  successful  reestablishment  of 
grasslands  and  shrublands  in  disturbed  areas.  Based  on  management  of  reclamation  and  the  amount  of 
long-term  disturbance  acreage  projected  under  Alternative  B,  this  alternative  would  result  in  less  short- 
and  long-term  adverse  (and  more  beneficial)  impacts  to  grassland  and  shrubland  communities  than 
Alternative  A. 

Resource  Uses 

Under  Alternative  B,  oil,  gas,  and  other  minerals  development  would  result  in  17,306  acres  of  short-term 
surface  disturbance  and  502  new  oil  and  gas  wells,  resulting  in  impacts  similar  to  those  under 
Alternative  A,  but  to  a  lesser  degree  (Appendix  T).  Alternative  B  leaves  less  area  available  for  locatable 
mineral  entry  (3,888,990  acres)  than  Alternative  A,  which  would  result  in  less  long-term  surface 
disturbance.  Some  of  the  impacts  would  be  temporary  during  the  life  of  the  operation,  with  areas  of 
disturbance  reclaimed  following  closure  of  operations. 

Adverse  impacts  from  invasive  species  would  be  similar  to  those  under  Alternative  A,  but  to  a  lesser 
degree.  Alternative  B  would  involve  fewer  acres  of  surface  disturbance  to  control  or  eradicate  invasive 
species.  However,  due  to  the  projected  overall  surface  disturbance,  reclamation  practices,  and 
motorized  vehicle  use  restrictions.  Alternative  B  also  would  leave  less  area  vulnerable  to  invasive  species 
establishment.  Therefore,  Alternative  B  would  result  in  less  adverse  impacts  to  grassland  and  shrubland 
communities  from  invasive  species  than  Alternative  A. 

Alternative  B  would  involve  fewer  acres  of  disturbance  from  pipeline  and  road  development,  and 
increase  the  chance  of  successful  reestablishment  of  grasses  and  shrubs  following  construction, 
compared  to  Alternative  A.  Alternative  B  also  would  result  in  less  new  road  construction.  Compared  to 
Alternative  A,  projected  new  roads  under  Alternative  B  and  management  designed  to  manage  for  large 
contiguous  blocks  of  important  plant  communities  along  with  managing  more  acreage  as  ROW 
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avoidance  and  exclusion  areas  would  present  less  potential  for  fragmentation  of  grasslands  and 
shrublands  and  associated  loss  of  diversity. 

Motorized  vehicle  use  under  Alternative  B  would  cause  impacts  to  grasslands  and  shrublands  similar  to 
those  under  Alternative  A,  but  to  a  lesser  degree.  Most  of  the  Planning  Area  is  limited  to  designated 
roads  and  trails,  including  areas  in  the  West  Slope  and  Badlands  areas,  limiting  impacts  to  grasslands 
and  shrublands  from  motorized  vehicle  use.  Alternative  B  prohibits  off-road  motorized  vehicle  use  for 
big  game  retrieval  and  dispersed  campsites,  which  would  reduce  adverse  impacts  to  grasslands  and 
shrublands  by  preventing  road  and  trail  proliferation  and  vegetation  damage.  Alternative  B  would 
involve  more  long-term  surface  disturbance  associated  with  the  creation  of  new  roads  and  trails  for 
recreational  purposes  than  Alternative  A,  with  proportional  impacts  to  grasslands  and  shrublands  from 
vegetation  removal.  Compared  to  Alternative  A,  Alternative  B  would  result  in  less  adverse  impacts  to 
grassland  and  shrubland  communities  from  motorized  vehicle  use. 

Alternative  B  would  result  in  extensive  monitoring  and  grazing  management  to  identify  and  improve 
grassland  and  shrubland  conditions  in  a  timely  manner.  Under  Alternative  B,  the  BLM  monitors  all 
allotments  and  develops  or  revises  AMPs  for  all  "I"  allotments  or  allotments  not  meeting  the  Wyoming 
Standards  for  Healthy  Rangelands  (Appendix  N).  The  authorized  officer  can  require  livestock  flushing  for 
up  to  72  hours  to  reduce  the  threat  of  invasive  species  spread  via  livestock  to  grassland  and  shrubland 
communities.  Alternative  B  would  result  in  fewer  disturbed  acres  from  rangeland  improvements  such  as 
reservoirs,  pits,  pipelines,  and  wells  (Appendix  T)  than  Alternative  A,  posing  less  threat  to  grasslands  and 
shrublands  from  invasive  species  spread  and  livestock  concentration.  Conversely,  decreasing  surface- 
disturbing  rangeland  improvement  activities  may  adversely  affect  some  grassland  and  shrubland 
communities  where  problems  with  livestock  distribution  cannot  be  addressed  without  these  projects. 
Due  to  allotment  monitoring  practices,  AMP  development,  livestock  flushing  practices,  and  projected 
rangeland  improvements,  livestock  grazing  management  under  Alternative  B  would  result  in  less 
adverse  and  more  beneficial  impacts  to  grasslands  and  shrublands  than  Alternative  A. 

Under  Alternative  B,  the  BLM  closes  greater  sage-grouse  Key  Habitat  Areas  and  elk  and  bighorn  sheep 
crucial  winter  range  to  livestock  grazing  (Table  4-21).  This  management  would  have  a  beneficial  impact 
on  some  grasslands  and  shrublands  by  increasing  vegetation  cover  and  reducing  the  chance  of  soil 
compaction  and  invasive  species  spread.  However,  a  recent  land  management  modeling  effort  over 
large  areas  in  eastern  Nevada  concluded  that  the  proposed  removal  of  livestock  grazing  alone  had  little 
impact  on  vegetation  resiliency,  rather,  active  restoration  (e.g.,  prescribed  fire,  mechanical  and  chemical 
treatments)  was  required  to  improve  degraded  habitats  (Provencher  et  al.  2007).  Other  research 
indicates  removing  grazing  will  increase  woody  plant  cover  and  may  reduce  species  richness  and 
diversity  (Manier  and  Hobbs  2007).  Any  beneficial  impacts  to  grasslands  and  shrublands  in  greater  sage- 
grouse  Key  Habitat  Areas  and  bighorn  sheep  crucial  winter  range  from  the  removal  of  livestock  grazing 
may,  therefore,  be  limited.  The  removal  of  livestock  grazing  would  also  mean  that  any  beneficial 
impacts  to  these  areas  that  would  result  from  properly  managed  livestock  grazing  under  Alternative  A, 
such  as  increased  resilience  to  disturbance  and  removal  of  decadent  vegetation,  would  not  be  realized 
under  Alternative  B. 

Special  Designations 

Proposed  special  designations  to  protect  grassland  and  shrubland  communities  under  Alternative  B 
include  the  Carter  Mountain  (existing  and  expansion  areas).  Little  Mountain  (expansion  area),  Clarks 
Fork  Canyon,  Chapman  Bench,  Rattlesnake  Mountain,  and  Sheep  Mountain  ACECs.  Under  Alternative  B, 
the  BLM  manages  all  lands  with  wilderness  characteristics  specifically  to  preserve  their  wilderness 
characteristics,  and  restrict  resource  uses  and  activities  in  these  areas  that  may  damage  grassland  and 
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shrubland  vegetation.  Alternative  B  applies  a  buffer  around  the  Heart  Mountain  Relocation  Center 
National  Historic  Landmark  and  the  Nez  Perce  (Neeme-poo)  NHT  to  restrict  surface-disturbing  activities 
and  motorized  vehicle  use,  which  would  benefit  grassland  and  shrubland  communities  in  these  areas  to 
a  greater  extent  than  Alternative  A.  Table  4-21  lists  the  acreages  of  grassland  and  shrubland 
communities  in  special  designation  areas  under  Alternative  B. 

Resources 

Under  Alternative  B,  the  BLM  utilizes  wildland  fires  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems  and  to  reduce  hazardous  fuels.  However,  Alternative  B  would  result  in  fewer  acres 
of  prescribed  fire  and  fuels  treatments  (25,000  acres)  than  Alternative  A,  which  would  increase  the  risk 
of  catastrophic  fire  due  to  inadequate  fuel  reductions  (Appendix  T).  This  alternative  would  result  in  less 
long-term  beneficial  impacts  from  preventing  fire  that  may  destroy  and  permanently  alter  grassland  and 
shrubland  communities,  compared  to  Alternative  A. 

Wildlife  management  actions  under  Alternative  B  would  indirectly  benefit  grassland  and  shrubland 
communities  to  a  greater  extent  than  Alternative  A.  Alternative  B  prohibits  all  new  domestic  sheep 
grazing  on  pronghorn  crucial  winter  range,  reducing  the  potential  for  overgrazing  due  to  dietary  overlap 
of  the  two  species  more  than  Alternative  A.  Under  Alternative  B,  the  Absaroka  Front  Management  Area, 
to  which  the  BLM  does  not  apply  specific  management  actions  under  Alternative  A,  restricts  some 
resource  uses  (e.g.,  mineral  leasing  and  motorized  vehicle  use)  that  would  remove  vegetation  or 
damage  grassland  and  shrubland  health.  Compared  to  Alternative  A,  Alternative  B  places  greater 
limitations  on  surface  disturbance  around  greater  sage-grouse  leks  and  in  winter,  nesting,  and  early 
brood-rearing  habitats,  which  would  result  in  a  greater  beneficial  impact.  However,  Alternative  B  may 
also  reduce  long-term  beneficial  impact  in  these  areas  in  comparison  to  Alternative  A  by  restricting 
vegetation  treatments  in  areas  where  the  plant  community  is  extremely  degraded,  especially  by  the 
occurrence  of  noxious  weeds,  or  by  the  increase  in  certain  conifer  species  (e.g.,  juniper).  The  short-term 
beneficial  impacts  of  preventing  vegetation  loss  from  surface  disturbance  may  outweigh  potential  loss 
of  long-term  benefits  from  vegetation  treatments  where  they  are  necessary  to  restore  degraded 
vegetation  communities. 

Proactive  Management 

Under  Alternative  B,  the  BLM  must  achieve  or  make  progress  towards  the  reference  state  plant 
community  based  on  the  BSD  for  the  site  in  all  grasslands  and  shrublands,  benefitting  these 
communities  by  making  progress  toward  improving  vegetation  conditions.  The  BLM  would  also  manage 
to  maintain  large  contiguous  blocks  of  native  plant  communities,  which  would  result  in  beneficial 
impacts  to  grassland  and  shrubland  communities;  however.  Alternative  B  includes  fewer  acres  of 
vegetation  treatments  to  improve  vegetation  conditions  than  Alternative  A  (Appendix  T). 

Alternative  C 

Surface  Disturbance 

Under  Alternative  C,  approximately  210,171  acres  of  short-term  and  35,495  acres  of  long-term  surface 
disturbance  is  projected  in  grassland  and  shrubland  communities,  based  on  the  percent  cover  of  these 
vegetation  types  in  the  Planning  Area.  Under  Alternative  C,  the  impacts  to  grassland  and  shrubland 
communities  associated  with  surface-disturbing  activity  is  more  than  any  other  alternative.  Table  4-21 
lists  the  acreages  of  grasslands  and  shrublands  protected  from  some  common  surface-disturbing 
activities  (e.g.,  ROWs  and  locatable  mineral  development)  under  this  alternative. 
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Under  Alternative  C,  the  BLM  analyzes  surface-disturbing  activities  by  mapping  soils,  collecting  soil 
samples  for  physical  and  chemical  analysis,  and  evaluating  current  erosion  conditions  on  a  case-by-case 
basis.  Alternative  C  requires  that  disturbed  areas  are  reestablished  with  30  percent  of  desired 
vegetative  cover  within  three  growing  seasons  (with  no  long-term  cover  requirement)  and  requires 
reclamation  plans  on  a  case-by-case  basis,  which  would  result  in  a  greater  beneficial  impact  from 
stabilizing  soil  than  Alternative  A,  but  less  than  alternatives  B  and  D.  Allowing  the  use  of  approved 
nonnative  seed  and  reestablishing  plant  communities  to  increase  commodity  production  in  disturbed 
areas  may  result  in  more  immediate  soil  stabilization  in  the  short  term  (depending  on  the  species  used) 
than  Alternative  A,  but  would  also  adversely  impact  disturbed  areas  by  reducing  the  potential  for 
reestablishing  native  plant  communities  in  the  long  term.  Based  on  the  reclamation  actions  under 
Alternative  C  and  the  amount  of  long-term  disturbance  acreage  projected,  this  alternative  would  result 
in  the  greatest  adverse  (and  least  beneficial)  short-  and  long-term  impacts  to  grassland  and  shrubland 
communities. 

Resource  Uses 

Under  Alternative  C,  oil  and  gas  and  other  minerals  development  would  result  in  25,912  acres  of  short¬ 
term  surface  disturbance  and  1,304  new  oil  and  gas  wells,  resulting  in  impacts  similar  to  those  under 
Alternative  A,  but  to  a  greater  degree  (Appendix  T).  Locatable  minerals  development  under  Alternative 
C  would  result  in  similar  long-term  surface  disturbance  and  associated  impacts  as  those  under 
Alternative  A.  Overall,  minerals  development  under  Alternative  C  would  result  in  the  greatest  adverse 
impacts  to  grassland  and  shrubland  communities. 

Adverse  impacts  from  invasive  species  would  be  similar  to  those  under  Alternative  A,  but  to  a  greater 
degree.  Alternative  C  would  result  in  the  most  acres  of  invasive  species  control  or  eradication  activities. 
However,  Alternative  C  would  also  leave  the  largest  area  vulnerable  to  new  invasive  species 
establishment  due  to  new  surface  disturbance  (245,642  acres),  less  rigorous  reclamation  requirements, 
and  the  least  restrictive  management  of  motorized  vehicle  use.  Based  on  these  factors.  Alternative  C 
would  result  in  the  greatest  adverse  impacts  to  grassland  and  shrubland  communities  from  invasive 
species,  relative  to  the  other  alternatives. 

Alternative  C  would  result  in  the  greatest  acreage  of  disturbance  from  pipeline  and  road  development 
and  the  smallest  chance  of  successful  reestablishment  of  grasses  and  shrubs  following  construction. 
Alternative  C  also  would  result  in  the  most  new  road  construction.  The  projected  new  roads  under 
Alternative  C  would  result  in  the  greatest  potential  for  fragmentation  of  grasslands  and  shrublands  and 
the  associated  loss  of  species  diversity  relative  to  the  other  alternatives,  particularly  since  this 
alternative  does  not,  like  Alternative  B,  manage  for  large  contiguous  blocks  of  important  plant 
communities  and  manages  less  acreage  as  ROW  avoidance  and  exclusion  areas. 

Motorized  vehicle  use  under  Alternative  C  would  result  in  impacts  to  grasslands  and  shrublands  similar 
to  those  under  Alternative  A,  but  to  a  greater  degree.  Alternative  C  limits  motorized  vehicle  use  to 
designated  roads  and  trails  in  more  area  than  Alternative  A,  but  closes  less  area.  Under  Alternative  C, 
the  BLM  also  limits  motorized  vehicle  use  to  designated  roads  and  trails  with  seasonal  closures  in  the 
Absaroka  Front  Management  Area,  which  encompasses  grassland  and  shrubland  communities.  Under 
Alternative  C,  BLM  actions  would  result  in  the  most  long-term  surface  disturbance  from  motorized 
vehicle  use,  of  which  a  portion  would  directly  impact  grasslands  and  shrublands  by  removing  vegetation. 
Allowing  off-road  motorized  vehicle  use  for  big  game  retrieval  and  dispersed  campsites  as  long  as  there 
is  no  resource  damage  would  put  grassland  and  shrubland  communities  at  greater  risk  of  adverse 
impacts  than  Alternative  B  in  this  regard.  Overall,  Alternative  C  would  result  in  the  greatest  adverse 
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impacts  to  grassland  and  shrubland  communities  from  motorized  vehicle  use,  compared  to  the  other 
alternatives. 

Under  Alternative  C,  the  BLM  varies  the  intensity  of  allotment  monitoring,  giving  priority  to  category  "I" 
allotments  and  those  not  meeting  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N).  By 
emphasizing  monitoring  only  on  higher  priority  allotments,  undesirable  conditions  in  lower  priority 
allotments  may  not  be  identified  and  deterioration  or  improvement  in  grassland  and  shrubland 
communities  may  not  be  realized  in  a  timely  manner.  Not  requiring  livestock  flushing  would  result  in 
the  greatest  risk  of  invasive  species  spread  to  grasslands  and  shrublands  via  livestock.  Alternative  C 
would  result  in  the  most  disturbance  acreage  from  rangeland  improvements  such  as  reservoirs,  pits, 
pipelines,  and  wells  (Appendix  T),  posing  the  greatest  threat  from  invasive  species  spread— exacerbated 
due  to  the  lack  of  livestock  flushing— and  livestock  concentration.  Conversely,  this  alternative  has  the 
greatest  potential  to  address  some  improper  livestock  distribution-related  concentrated  herbivory 
issues  that  require  rangeland  improvement  projects  and,  therefore,  the  beneficial  impacts  from  properly 
managed  livestock  grazing,  described  under  Impacts  Common  to  All  Alternatives,  would  also  be  greatest 
under  this  alternative.  Under  this  alternative,  the  BLM  does  not  manage  livestock  grazing  to  enhance 
other  resource  values;  the  BLM  would  manage  grasslands  and  shrublands  at  a  lower  serai  stage  to 
increase  herbaceous  forage  production.  Potential  adverse  impacts  to  grasslands  and  shrublands  from 
allotment  monitoring  and  grazing  management  practices,  livestock  flushing  practices,  and  surface 
disturbance  from  projected  rangeland  improvements  would  outweigh  the  potential  beneficial  impacts 
from  livestock  grazing  management.  Overall,  livestock  grazing  management  would  result  in  the  greatest 
adverse  impacts  to  grassland  and  shrubland  communities  under  Alternative  C. 

Special  Designations 

No  ACECs,  specific  to  Alternative  C,  would  protect  substantial  amounts  of  grasslands  and  shrublands. 
Protective  SCZ  around  the  Nez  Perce  (Neeme-poo)  NHT  and  Other  Historic  Trails,  of  similar  size  to 
Alternative  A,  may  protect  areas  of  grasslands  and  shrublands  from  disturbance.  The  BLM  also  applies  a 
protective  buffer  around  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  under  this 
alternative.  Table  4-21  lists  the  acreages  of  grassland  and  shrubland  communities  in  special  designation 
areas  under  Alternative  C. 

Resources 

Under  Alternative  C,  the  BLM  utilizes  wildland  fires  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems,  reduce  hazardous  fuels,  and  enhance  forage  for  commodity  production. 

Alternative  C  would  administer  prescribed  fire  and  fuels  treatments  on  40,000  more  acres  than 
Alternative  A  and  would  therefore  reduce  the  risk  of  catastrophic  fire  through  fuel  reduction  to  a  greater 
extent  (Appendix  T).  This  alternative  would  result  in  the  most  long-term  beneficial  impact  from 
preventing  fire  that  may  destroy  and  permanently  alter  grassland  and  shrubland  communities, 
compared  to  the  other  alternatives. 

Wildlife  management  actions  under  Alternative  C  would  indirectly  benefit  grassland  and  shrubland 
communities  the  least.  Alternative  C  allows  domestic  sheep  grazing  on  pronghorn  crucial  winter  range, 
increasing  the  potential  for  overgrazing.  Alternative  C  would  allow  more  resource  uses  (e.g.,  oil,  gas, 
and  other  mineral  leasing)  in  the  Absaroka  Front  Management  Area  that  may  result  in  more  adverse 
impacts  to  grassland  and  shrubland  communities  in  its  boundaries  than  under  Alternative  B.  Compared 
to  the  other  alternatives.  Alternative  C  applies  the  least  surface-disturbance  restrictions  around  greater 
sage-grouse  leks  and  in  nesting  and  early  brood-rearing  habitats,  does  not  apply  restrictions  in  winter 
concentration  areas,  and  exempts  Oil  and  Gas  Management  Areas  from  discretionary  wildlife  seasonal 
stipulations.  These  management  actions  would  result  in  the  least  short-term  beneficial  impacts  by 


4-174 


Bighorn  Basin  Proposed  BMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


Vegetation  -  Grassland  and  Shrubland  Communities 


preventing  vegetation  removal  or  degradation  in  these  areas,  compared  to  the  other  alternatives. 
However,  Alternative  C  allows  vegetation  treatments  over  a  greater  area  than  the  other  alternatives, 
providing  a  long-term  benefit  by  reducing  fuel  loads.  The  short-term  adverse  impacts  of  vegetation  loss 
from  surface  disturbance  may  outweigh  potential  long-term  benefits  from  vegetation  treatments. 

Proactive  Management 

Under  Alternative  C,  the  BLM  manages  to  achieve  or  make  progress  toward  the  appropriate  community 
phase  for  all  grasslands  and  shrubland  sites.  Alternative  C  would  result  in  the  most  acreage  of 
vegetation  treatments  to  improve  vegetation  conditions  (Appendix  T);  however,  no  grasslands  and 
shrublands  are  managed  toward  DPC.  Alternative  C  would  result  in  the  fewest  beneficial  impacts  from 
proactive  management  toward  achieving  historical  community  structure  and  composition.  However, 
the  projected  area  of  prescribed  burns  and  vegetation  treatments  under  Alternative  C  would  result  in 
beneficial  impacts  across  the  greatest  area  to  achieve  rangeland  health  standards,  relative  to  the  other 
alternatives,  in  areas  needing  active  restoration  due  to  substantial  habitat  degradation. 

Alternative  D 

Surface  Disturbance 

Under  Alternative  D,  approximately  119,933  acres  of  short-term  and  15,663  acres  of  long-term  surface 
disturbance  is  projected  in  grassland  and  shrubland  communities,  based  on  the  percent  cover  of  these 
vegetation  types  in  the  Planning  Area.  Although  the  BLM  projects  that  Alternative  D  would  result  in 
slightly  more  surface  disturbance  than  Alternative  A,  more  stringent  reclamation  and  restoration 
practices  may  result  in  fewer  long-term  adverse  impacts  from  surface  disturbance.  Table  4-21  lists  the 
acreages  of  grasslands  and  shrublands  protected  from  some  common  surface-disturbing  activities  (e.g., 
ROWS  and  locatable  mineral  development)  under  this  alternative. 

The  reclamation  and  restoration  practices  under  Alternative  D  would  result  in  similar  beneficial  impacts 
to  those  under  Alternative  A,  but  to  a  greater  degree.  Incorporating  erosion  rates  and  soil  stability  into 
soil  survey  efforts,  developing  specific  objectives  and  timeframes  for  reclamation  plans  in  coordination 
with  stakeholders,  and  beginning  interim  and  final  reclamation  at  the  earliest  feasible  time  would  result 
in  greater  beneficial  impacts  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Resource  Uses 

Under  Alternative  D,  oil,  gas,  and  other  minerals  development  would  result  in  25,229  acres  of  short¬ 
term  surface  disturbance  and  1,143  new  oil  and  gas  wells,  affecting  grassland  and  shrubland 
communities  similar  to  Alternative  A.  Locatable  minerals  development  under  Alternative  D  would  result 
in  long-term  impacts  to  grasslands  and  shrublands  similar  to  those  under  Alternative  A.  Alternative  D 
closes  the  second  least  area  in  grasslands  and  shrublands  to  locatable  minerals  development  and  may 
result  in  more  adverse  impacts  from  long-term  surface  disturbance  than  Alternative  A.  However,  the 
demand  for  locatable  minerals  entry,  and  therefore  the  level  of  development  and  impact,  would  be 
similar  under  all  alternatives. 

Adverse  impacts  from  invasive  species  would  be  similar  to  those  under  Alternative  A,  but  to  a  lesser 
degree.  Alternative  D  controls  or  eradicates  invasive  species  on  the  same  amount  of  land  as  Alternative 
A  and  surface  disturbance  under  Alternative  D  would  leave  a  similar  amount  of  land  vulnerable  to 
invasive  species  spread.  However,  the  more  rigorous  reclamation  requirements  and  restrictive 
management  of  motorized  vehicle  use  would  limit  the  establishment  and  spread  of  invasive  species 
more  than  Alternative  A. 
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ROW  development  under  Alternative  D,  including  roads  and  pipelines,  would  result  in  impacts  similar  to 
those  under  Alternative  A,  but  to  a  lesser  degree  because  managing  more  acreage  as  ROW  avoidance  or 
exclusion  areas  would  limit  habitat  fragmentation  more  than  ROW  management  under  alternatives  A 
and  C. 

Motorized  vehicle  use  under  Alternative  D  would  result  in  adverse  impacts  similar  to  those  under 
Alternative  A,  but  to  a  lesser  degree.  Alternative  D  closes  slightly  more  area  to  motorized  vehicle  use 
than  Alternative  A,  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  more  area  and  restricts 
off-road  motorized  vehicle  use  for  big  game  retrieval  to  within  300  feet  of  established  roads,  resulting  in 
less  adverse  impacts  to  grasslands  and  shrublands  than  alternatives  A  and  C,  but  more  than 
Alternative  B. 

Livestock  grazing  management  under  Alternative  D  would  result  in  adverse  impacts  to  grasslands  and 
shrublands  similar  to  Alternative  A.  However,  allowing  livestock  grazing  in  areas  closed  to  grazing  as  a 
tool  to  maintain  or  improve  resource  conditions  may  result  in  more  beneficial  impacts. 

Special  Designations 

Proposed  special  designations  that  would  protect  grassland  and  shrubland  communities  under 
Alternative  D  include  the  Carter  Mountain,  Little  Mountain,  Clarks  Fork  Canyon,  and  Sheep  Mountain 
ACECs.  In  addition,  the  designation  of  the  Craig  Thomas  Little  Mountain  SMA  and  the  Chapman  Bench 
Management  Area  would  limit  resource  uses  and  activities  that  can  adversely  affect  grassland  and 
shrubland  communities.  Special  designations  under  Alternative  D  would  result  in  more  beneficial 
impacts  to  grasslands  and  shrublands  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Resources 

Fire  and  fuels  management  practices  and  the  area  treated  to  reduce  fuels  under  Alternative  D  would 
result  in  impacts  similar  to  those  under  Alternative  A. 

Wildlife  management  actions  under  Alternative  D  would  result  in  similar  beneficial  impacts  as  those 
under  Alternative  A,  but  to  a  greater  degree.  Alternative  D  prohibits  sheep  grazing  on  pronghorn  crucial 
winter  range,  restricts  resource  uses  in  the  Absaroka  Front  Management  area,  and  restricts  surface- 
disturbing  activities  around  greater  sage-grouse  leks  and  in  winter,  nesting,  and  early  brood-rearing 
habitats  more  than  Alternative  A.  Restricting  surface-disturbing  activities  may  limit  vegetation 
treatments  in  areas  needing  restoration  where  the  plant  community  is  extremely  degraded;  however, 
the  short-term  beneficial  impacts  of  preventing  vegetation  loss  from  surface  disturbance  may  outweigh 
potential  loss  of  long-term  benefits  from  vegetation  treatments.  Overall,  wildlife  management  would 
result  in  more  indirect  beneficial  impacts  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Proactive  Management 

Proactive  management  under  Alternative  D  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  B,  but  to  a  lesser  degree.  Under  Alternative  D,  the  BLM  would  manage  to  maintain  large 
contiguous  blocks  of  native  plant  communities,  similar  to  Alternative  B.  However,  Alternative  D  would 
manage  to  achieve  or  make  progress  toward  the  appropriate  community  phase  for  grassland  and 
shrubland  sites.  Some  areas  under  Alternative  D  would  be  managed  for  a  higher  plant  community  state 
or  phase  (based  on  state  and  transition  models  in  ESDs)  where  site-specific  management  objectives 
determine  that  a  higher  plant  community  state  or  phase  is  desirable. 
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Alternative  E 

Surface  Disturbance 

Under  Alternative  E,  surface-disturbing  activities  that  would  affect  grassland  and  shrubland  communities 
are  the  same  as  Alternative  B,  except  within  areas  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

In  this  ACEC,  the  BLM  manages  anthropogenic  disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.) 
to  not  exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse 
habitat,  compared  to  a  larger  allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B. 
Alternative  E  also  requires  beneficial  reclamation  and  rehabilitation  activities  in  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC  that  would  prioritize  the  reestablishment  of  native  vegetation  communities  in 
sagebrush  steppe  communities  to  a  greater  extent  than  under  the  other  alternatives.  Under  Alternative 
E,  approximately  61,457  acres  of  short-term  and  9,242  acres  of  long-term  surface  disturbance  is 
projected  in  grassland  and  shrubland  communities,  based  on  the  percent  cover  of  these  vegetation 
types  in  the  Planning  Area,  which  is  the  least  amount  of  any  alternative  (see  Table  4-21). 

Resource  Uses 

Under  Alternative  E,  oil,  gas,  and  other  minerals  development  would  involve  17,297  acres  of  short-term 
surface  disturbance  (Appendix  T),  a  portion  of  which  may  adversely  impact  grassland  and  shrubland 
communities.  Impacts  from  mineral  development  under  Alternative  E  would  be  similar  to  Alternative  B, 
but  the  location  of  development  may  vary  due  to  greater  limitations  on  locatable  and  mineral  materials 
development  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres).  As  with  Alternative 
B,  the  majority  of  the  impacts  would  be  temporary  during  the  life  of  the  operation  with  most  areas  of 
disturbance  reclaimed  following  closure  of  operations. 

Adverse  impacts  from  invasive  species  would  be  similar  to  Alternative  B,  but  to  a  lesser  degree  due  to 
additional  management  practices  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Although 
Alternative  E  places  additional  limitation  on  the  use  of  herbicides  to  control  the  spread  of  invasive 
species  in  that  ACEC,  it  would  result  in  the  smallest  area  vulnerable  to  invasive  species  establishment 
due  to  reduced  surface  disturbance  and  more  stringent  reclamation  practices.  Overall,  Alternative  E 
would  result  in  the  fewest  adverse  impacts  to  grassland  and  shrubland  communities  from  invasive 
species  of  any  alternative. 

Disturbance  from  pipeline  and  road  construction  would  be  the  same  as  Alternative  B.  However, 
additional  restrictions  on  ROW  applications  and  more  stringent  vegetation  management  and  habitat 
restoration  requirements  under  Alternative  E  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would 
decrease  potential  adverse  impacts  to  grasslands  and  shrublands  from  ROWs  compared  to  the  other 
alternatives.  Management  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  designed  to  preserve 
large  contiguous  blocks  of  important  plant  communities  by  managing  the  area  as  ROW  exclusion  areas 
and  limiting  new  ROWs  to  access  valid  existing  rights  would  provide  the  greatest  protection  from 
fragmentation  of  grassland  and  shrubland  communities  and  associated  loss  of  diversity  of  any 
alternative. 

Management  of  motorized  vehicle  use  and  livestock  grazing  are  similar  to  Alternative  B,  and  impacts  to 
grassland  and  shrubland  communities  under  Alternative  E  would  therefore  be  similar  to  that  alternative. 
Travel  management  and  livestock  grazing  under  Alternative  E,  includes  the  most  limitations  and  closures 
for  resource  protection  of  any  alternative. 
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Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC.  As  a  result,  the  BLM  would  manage  a  greater  portion  of  grasslands  and  scrublands  in  the  Planning 
Area  as  special  designation  areas  under  Alternative  E  (see  Table  4-21).  Requirements  to  include  a  full 
reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  and  other  habitat 
restoration  and  vegetation  management  requirements  associated  with  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  would  reduce  adverse  impacts  from  surface-disturbing  activities  in  greater  sage- 
grouse  Key  Habitat  Areas.  Overall,  the  relative  size  and  additional  restrictions  on  surface-disturbing 
activities  in  special  designation  areas  under  Alternative  E  would  create  more  beneficial  impacts  to 
grassland  and  shrubland  communities  than  the  other  alternatives. 

Resources 

Alternative  E  would  result  in  fewest  acres  of  prescribed  fire  and  fuels  treatments  (18,000  acres)  among 
the  alternatives,  which  would  result  in  the  greatest  risk  of  catastrophic  fire  due  to  inadequate  fuel 
reductions  (Appendix  T).  This  alternative  would  also  result  in  the  fewest  long-term  beneficial  impacts 
from  preventing  fire  that  may  destroy  and  permanently  alter  grassland  and  shrubland  communities 
among  the  alternatives.  Management  emphasizing  the  protection  of  existing  sagebrush  ecosystems  in 
the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  may  restrict  potential  fuels  treatments,  increasing  the 
short-term  risk  of  catastrophic  fire  in  these  areas  when  compared  to  the  other  alternatives.  However, 
Alternative  E  also  includes  management  that  requires  strategically  and  effectively  designed  fuels 
treatments  and  sets  canopy  cover  and  invasive  species  thresholds  for  areas  to  be  treated;  this  focus  on 
the  overall  health  of  the  primarily  sagebrush  steppe  communities  in  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  may  result  in  long-term  beneficial  impacts  and  healthier  grassland  and  shrubland 
communities  in  these  areas. 

With  exception  of  lands  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  vegetation 
management  under  Alternative  E  is  the  same  as  Alternative  B.  Vegetation  management  in  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  emphasizes  the  restoration  and  preservation  of  native  sagebrush 
ecosystems  to  create  a  landscape  pattern  that  most  benefits  sage-grouse  habitat.  However,  Alternative 
E  may  result  in  fewer  long-term  beneficial  impacts  in  these  areas  by  restricting  vegetation  treatments  in 
plant  community  that  are  degraded,  especially  by  the  occurrence  of  noxious  weeds,  or  by  the  increase  in 
certain  conifer  species  (e.g.,  juniper).  The  short-term  beneficial  impacts  of  preventing  vegetation  loss 
from  surface  disturbance  may  outweigh  the  potential  loss  of  long-term  benefits  from  vegetation 
treatments  where  they  are  necessary  to  restore  degraded  vegetation  communities.  Overall,  the 
management  of  resources  under  Alternative  E  would  result  in  the  most  short-  and  long-term  beneficial 
impacts  to  grassland  and  shrubland  communities  when  compared  to  the  other  alternatives. 

Proactive  Management 

Grassland  and  shrubland  management  under  Alternative  E  is  generally  the  same  as  Alternative  B,  and 
the  beneficial  and  adverse  impacts  would  be  the  same  as  Alternative  B.  However,  under  Alternative  E, 
the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  includes  additional  limitations  on  surface-disturbing 
activities  and  manages  vegetation  communities  consistent  with  the  reference  state  of  the  appropriate 
ESD,  resulting  in  additional  beneficial  impacts  to  grasslands  and  shrublands  in  the  ACEC  compared  to 
Alternative  B. 
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Alternative  F 

Surface  Disturbance 

Alternative  F  would  result  in  approximately  117,273  acres  of  short-term  and  15,113  acres  of  long-term 
surface  disturbance  in  grassland  and  shrubland  communities  based  on  the  percent  cover  of  these 
vegetation  types  in  the  Planning  Area,  which  is  less  than  alternatives  A,  D,  and  C  but  greater  than 
alternatives  B  and  E.  The  management  of  surface-disturbing  activities  and  reclamation  is  the  same  as 
Alternative  D,  except  in  the  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres).  In  this  ACEC,  the  BLM 
applies  the  density  of  disturbance  management  requirements  proposed  under  Alternative  F  for  the 
Greater  Sage-Grouse  PFIMAs  ACEC,  which  would  result  in  similar  beneficial  impacts  from  reduced 
disturbance  across  a  large  portion  of  the  Planning  Area  and  from  increased  reclamation  of  disturbances. 
Flowever,  unlike  Alternative  E,  Alternative  F  still  allows  ROW,  renewable  energy,  and  mineral 
development  in  the  Greater  Sage-Grouse  PFIMAs  ACEC,  resulting  in  greater  adverse  impacts  from 
disturbance  and  fragmentation  from  resource  uses  under  Alternative  F  compared  to  Alternative  E. 

Resource  Uses 

Alternative  F  manages  resource  exploration,  development,  and  extraction  the  same  as  Alternative  D, 
and  impacts  to  grasslands  and  shrublands  would  be  similar  to  Alternative  D.  Flowever,  Alternative  F 
places  additional  restrictions  on  mineral  development,  including  limiting  disturbances  to  one  per  640 
acres  and  3  percent  or  less  of  the  greater  sage-grouse  PFIMAs.  Oil,  gas,  and  other  minerals  development 
would  result  in  25,223  acres  of  short-term  surface  disturbance,  affecting  a  smaller  area  of  grassland  and 
shrubland  communities  than  alternatives  A,  C,  or  D. 

Adverse  impacts  from  invasive  species  would  be  the  same  as  alternatives  A  and  D,  but  to  a  lesser  degree 
due  to  additional  restrictions  on  resource  uses  and  management  to  prevent  and  treat  invasive  species  in 
the  Greater  Sage-Grouse  PHMAs  ACEC.  Alternative  F  controls  or  eradicates  invasive  species  on  the  same 
amount  of  land  as  alternatives  A  and  D;  however,  a  decrease  in  surface  disturbance  under  Alternative  F 
would  leave  a  smaller  amount  of  land  vulnerable  to  spread  of  invasive  species. 

ROW  development  under  Alternative  F  would  result  in  impacts  similar  to  Alternative  A,  but  to  a  lesser 
degree  because  more  acreage  is  managed  as  ROW  avoidance  or  exclusion  areas  under  Alternative  F. 
Compared  to  alternatives  A,  C,  and  D,  this  additional  restrictive  ROW  management  would  decrease 
adverse  effects  from  road  and  pipeline  disturbance  and  habitat  fragmentation  in  grassland  and 
shrubland  communities. 

Motorized  vehicle  use  under  Alternative  D  would  result  in  adverse  impacts  similar  to  those  under 
alternatives  A  and  D,  but  to  a  lesser  degree.  Travel  management  under  Alternative  F  would  be  the  same 
as  Alternative  D,  except  within  the  Greater  Sage-Grouse  PHMAs  ACEC,  where  motorized  vehicle  use 
would  be  limited  to  designated  roads  and  trails.  This  additional  management  would  result  in  fewer 
adverse  impacts  to  grasslands  and  shrublands  from  motorized  vehicle  use  than  under  alternatives  A,  C, 
and  D. 

Impacts  resulting  from  livestock  grazing  under  Alternative  F  would  be  the  same  as  Alternative  D,  with 
the  exception  of  areas  in  the  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres).  Livestock  grazing 
management  in  this  ACEC  includes  multiple  management  actions  that  would  benefit  grasslands  and 
shrublands,  including  requirements  for  land  health  assessments  to  determine  whether  rangeland  health 
standards  are  being  met,  reviews  against  greater  sage-grouse  habitat  objectives  during  grazing  permit 
renewal,  location  and  timing  restrictions  on  grazing  (e.g.,  following  drought  or  fires),  restrictions  on 
vegetation  treatments  that  reduce  sagebrush  cover,  and  greater  restrictions  on  range  improvement 
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projects.  The  ACEC-related  restrictions  would  provide  additional  tools  to  ensure  livestock  grazing 
management  would  not  adversely  affect  vegetation  communities. 

Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Overall, 
the  size  and  additional  restrictions  on  surface-disturbing  activities  in  special  designation  areas  under 
Alternative  F  would  result  in  greater  beneficial  impacts  to  grassland  and  shrubland  communities  than 
alternatives  A  and  C,  but  less  than  alternatives  B  and  E. 

Resources 

Disturbance  from  fuels  treatments  and  prescribed  fire  under  Alternative  F  would  be  the  same  as 
Alternative  D  and  would  result  in  impacts  similar  to  those  under  Alternative  A.  Flowever,  in  the  Greater 
Sage-Grouse  PFIMAs  ACEC,  additional  restrictions  on  fuels  treatment  and  a  management  priority  of 
protecting  sagebrush  communities  would  result  in  impacts  similar  to  those  under  Alternative  E  in  the 
Greater  Sage-Grouse  Key  Flabitat  Areas  ACEC. 

Wildlife  management  actions  under  Alternative  F  would  be  the  same  as  Alternative  D  and  would  provide 
the  same  benefits  to  grassland  and  shrubland  communities  as  under  that  alternative.  Flowever,  with  the 
exception  of  areas  within  the  Greater  Sage-Grouse  PFIMAs  ACEC,  additional  protections  for  greater- 
sage-grouse  and  sagebrush  habitats  would  provide  benefits  to  grassland  and  shrubland  communities 
similar  to  those  under  Alternative  E.  These  benefits  would  come  from  restricting  resource  uses  across 
the  ACEC  that  would  remove  vegetation  or  degrade  grassland  and  shrubland  health,  as  well  as  a 
management  focus  on  maintaining  or  restoring  sagebrush  habitat.  Flowever,  similar  to  under 
Alternative  E,  these  additional  restrictions  may  also  result  in  adverse  impacts  to  grasslands  and 
shrublands  where  they  restrict  the  use  of  certain  vegetation  treatments  that  may  improve  the  health  of 
degraded  areas.  Overall,  wildlife  management  under  Alternative  F  would  result  in  more  beneficial 
impacts  to  grassland  and  shrubland  communities  than  alternatives  A,  C,  and  D,  but  fewer  than 
alternatives  B  and  E. 

Proactive  Management 

Under  Alternative  F,  management  of  grassland  and  shrubland  communities  would  be  the  same  as 
Alternative  D,  and  the  beneficial  and  adverse  impacts  would  be  the  same  as  Alternative  D.  Flowever,  in 
the  Greater  Sage-Grouse  PFIMAs  ACEC,  Alternative  F  would  manage  some  areas  for  a  higher  plant 
community  state  or  phase  (based  on  state  and  transition  models  in  ESDs)  on  a  case-by-case  basis  where 
site-specific  management  objectives  determine  that  a  higher  plant  community  state  or  phase  is 
desirable. 

4.4.3  Vegetation  -  Riparian/Wetland  Resources 

An  impact  to  riparian/wetland  resources  alters  the  physical,  chemical  or  biological  components  of  the 
ecosystem.  Actions  that  contribute  to  the  decline  in  abundance,  distribution,  or  functionality  of 
riparian/wetland  resources  would  be  adverse  impacts.  Conversely,  beneficial  impacts  result  from 
management  actions  that  protect  or  restore  riparian/wetland  resources  in  the  Planning  Area. 

Direct  impacts  to  riparian/wetland  resources  result  from  disturbing  vegetation  or  ground  surface  in 
these  communities.  Indirect  impacts  to  riparian/wetland  communities  result  from  actions  in  a 
watershed  that  cause  a  change  in  riparian/wetland  functionality  (e.g.,  increased  rates  of  sediment 
loading  or  changes  in  hydrology),  a  change  in  water  chemistry,  or  spread  of  invasive  species.  Short-term 
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impacts  occur  in  the  5  years  following  the  disturbance  and  include  increased  sediment  loading  into 
streams  and  the  potential  spread  of  invasive  species.  Long-term  impacts  last  longer  than  5  years  and 
primarily  include  loss  of  habitat  due  to  development  or  other  activities  that  degrade  riparian/wetland 
resources  (e.g.,  permanently  altering  stream  morphology  and  associated  vegetation). 

4.4.3. 1  Methods  and  Assumptions 

Evaluating  potential  impacts  to  riparian/wetland  areas  caused  by  changes  in  functionality  or  invasive 
species  establishment  focuses  on  resource  management  actions  that  (1)  cause  surface  disturbances  or 
limit  the  impacts  for  surface  disturbances,  and  (2)  are  substantially  different  among  the  proposed 
alternatives.  Estimates  of  projected  surface  disturbances  are  used  as  the  primary  metric  for 
determining  the  relative  level  of  potential  indirect  impact  to  riparian/wetland  areas.  The  determination 
as  to  the  jurisdiction  of  a  wetland,  in  addition  to  determining  the  extent  and  of  and  the  delineation  of 
the  wetland  area,  will  be  routinely  conducted  for  all  undertakings  with  potential  to  impact  wetlands  or 
waters  of  the  U.S.  on  a  case-by-case  basis  and  therefore,  will  not  be  discussed  within  this  document. 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Surface  disturbances  generally  increase  the  potential  for  accelerated  sediment  loading  to 
streams. 

•  Surface  disturbances  generally  increase  surface  runoff  to  streams  due  to  an  increase  in 
impervious  surface,  changes  in  water  routing,  and  loss  of  vegetation. 

•  Surface  disturbance,  transportation  networks,  ungulate  use,  and  recreation  increase  the 
likelihood  of  invasive  species  introduction  and  spread  in  an  area. 

•  The  greater  the  amount  of  surface  disturbance  in  a  watershed,  the  greater  the  probability  that 
excess  surface  runoff  and  sediment  will  enter  the  stream  and  contribute  to  the  loss  of 
riparian/wetland  functionality. 

•  Placing  salt  and  mineral  supplements  outside  of  riparian/wetland  communities  is  one  tool  that 
can  reduce  wildlife  and  livestock  use  of  riparian/wetland  areas. 

•  Surface  runoff  to  streams  generally  increases  as  livestock  stocking  rates  increase.  This  is  not  a 
linear  relationship.  For  example,  low  stocking  rates  typically  have  no  measurable  impact  on 
surface  runoff,  moderate  stocking  rates  typically  have  a  negligible  impact  on  surface  runoff,  high 
stocking  rates  have  a  measurable  impact  on  surface  runoff,  and  consecutive  years  of  high 
stocking  rates  have  the  highest  potential  for  increasing  surface  runoff  to  streams. 

•  Herbivory  use  is  typically  disproportionately  higher  in  riparian/wetland  communities  than  in 
upland  communities.  Improper  or  unmanaged  herbivory  can  adversely  impact  these  areas 
throughout  the  year,  but  surface  impacts  (due  to  hoof  action)  are  generally  greater  in  the  spring 
and  early  summer,  when  soils  are  wet  and,  therefore,  more  vulnerable  to  compaction  and 
stream  banks  are  more  vulnerable  to  sloughing.  Livestock,  especially  cattle,  tend  to  congregate 
in  these  communities  during  the  hot  season  (mid  to  late  summer).  While  stocking  rates  for  an 
allotment  or  pasture  may  be  low  to  moderate,  the  utilization  levels  in  riparian/wetland  areas 
can  be  high. 

•  Riparian  areas  are  evaluated  during  application  of  the  Standards  for  Healthy  Rangelands  and 
Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the  BLM  in 
the  State  of  Wyoming  (Appendix  N). 

•  Grazing  practices  can  maintain,  improve,  or  degrade  rangeland  health.  The  Standards  for 
Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands 
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Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N)  are  designed  to  maintain  or 
improve  rangeland  health.  Approximately  10  percent  of  the  public  land  in  the  Planning  Area  is 
evaluated  annually  for  rangeland  health. 

•  Riparian/wetland  areas,  except  for  laterally  unstable  cobble  substrate-based  streams,  possess 
the  ability  to  recharge  and  rebound  faster  than  other  vegetative  areas  in  the  Planning  Area. 

•  All  riparian/wetland  areas  are  evaluated  per  the  Wyoming  Standards  for  Healthy  Rangelands 
(Appendix  N)  and  managed  toward  proper  functioning  condition  (PFC).  Management  toward 
DPC  is  assumed  to  exceed  the  requirements  of  managing  toward  desired  future  condition  (DFC), 
which  is  assumed  to  exceed  the  requirements  of  managing  toward  PFC. 

4.4.3. 2  Summary  of  Impacts  by  Alternative 

Adverse  impacts  to  riparian/wetland  resources  arise  from  surface-disturbing  and  other  activities  that 
increase  erosion  and  sediment  loading  into  surface  waterbodies  and  degrade  vegetation  health.  Major 
sources  of  these  impacts  include  mineral  resources  development,  motorized  vehicle  use,  road 
construction,  and  wild  horse  and  improper  livestock  grazing  management.  Alternative  C  would  result  in 
the  greatest  projected  total  surface  disturbance,  followed  by  alternatives  D,  F,  A,  B,  and  E.  Surface 
disturbance  is  anticipated  to  result  in  proportional  levels  of  erosion  and  sedimentation,  and  as  such, 
impacts  to  riparian/wetland  resources  are  expected  to  be  greatest  under  Alternative  C,  the  least  under 
alternatives  B  and  E,  and  similar  under  alternatives  A,  D,  and  F.  Alternative  E  would  result  in  the 
greatest  direct  beneficial  impact  to  riparian/wetland  resources  by  imposing  greater  restrictions  on 
surface-disturbing  activities  in  proximity  to  riparian/wetland  resources  and  by  instituting  more  beneficial 
proactive  management  actions  such  as  watershed  improvement  projects,  followed  by  alternatives  B,  F, 

D,  A,  and  C.  Alternatives  B  and  E  prohibit  livestock  forage  supplements  within  0.5  mile  of 
riparian/wetland  resources  to  prevent  vegetation  degradation  and  soil  compaction  in  these  areas. 
Alternatives  A,  D,  and  F  prohibit  livestock  forage  supplements  within  0.25  mile  of  riparian/wetland 
resources.  Alternative  C  does  not  provide  similar  protections  from  livestock  forage  supplements. 

Overall,  Alternative  E  would  result  in  the  fewest  adverse  impacts  to  riparian/wetland  resources, 
followed  by  alternatives  B,  F,  D,  A,  and  C. 

4.4.3. 3  Detailed  Analysis  of  Alternatives 

Allowable  uses  and  management  actions  that  may  impact  riparian/wetland  resources  include  surface- 
disturbing  activities,  motorized  vehicle  use,  recreation,  livestock  grazing,  and  proactive  management 
actions.  Impacts  to  soil  and  water,  which  may  impact  riparian/wetland  resources,  are  discussed  in 
Section  4.1.3  Soil  and  Section  4.1.4  Water. 

Impacts  Common  to  All  Alternatives 

The  types  of  potential  impacts  to  riparian/wetland  resources  are  similar  under  all  alternatives. 

Flowever,  the  intensity  of  impacts  would  vary  by  alternative,  as  described  for  each. 

Implementing  any  of  the  alternatives  may  cause  direct  and  indirect  impacts  to  riparian/wetland 
resources.  Because  riparian/wetland  areas  are  limited  and  often  the  most  productive  lands,  they  are 
disproportionately  affected  by  humans,  livestock,  wild  horses,  and  wildlife,  compared  with  the  same 
types  or  extent  of  actions  in  upland  areas.  The  BLM  generally  avoids,  whenever  possible,  direct  impacts 
to  riparian/wetland  areas  under  all  alternatives  and  minimizes  impacts  from  projects  or  resource  uses 
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that  involve  riparian  areas  through  applying  BMPs.  In  addition,  the  BLM  manages  lotic  and  lentic 
riparian/wetland  areas  to  meet  PFC  and  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N). 

Riparian  vegetation  is  more  susceptible  to  grazing  impacts  during  the  spring,  when  soils  are  wet  and 
more  vulnerable  to  compaction,  and  during  the  hot  season  (July  and  early  August),  as  livestock  is 
naturally  attracted  to  areas  with  water  and  thermal  cover.  Many  grazing  management  strategies,  such 
as  rotation,  deferment,  rest  from  use,  and  the  manipulation  of  season  of  use  and  grazing  intensity  would 
be  implemented  to  manage  vegetation  composition,  cover,  and  vigor  to  maintain  or  achieve  PFC  in 
riparian  areas.  As  the  BLM  does  not  practice  wild  horse  relocation  in  FIMAs,  year-round  wild  horse 
grazing  may  adversely  impact,  unless  fenced,  riparian  areas  in  FIMAs  and  impair  the  ability  to  maintain 
or  achieve  PFC  in  these  areas. 

Changes  in  water  chemistry  can  affect  riparian/wetland  areas  primarily  through  changes  in  plant  species 
composition,  which  may  affect  utilization  of  the  area  by  wildlife  and  livestock.  Indirect  impacts  caused 
by  changes  in  water  chemistry  have  not  been  a  major  factor  in  the  Planning  Area  historically  and  are  not 
expected  to  be  in  the  future.  Impacts  caused  by  wildlife  are  generally  less  than  those  caused  by 
livestock,  particularly  cattle  and  wild  horses  in  operational  FIMAs.  As  is  the  case  with  livestock,  wildlife 
also  is  attracted  to  and  often  congregates  in  wetland  areas;  however,  the  size  and  foraging  habitat  of 
wildlife  limits  adverse  impacts.  In  localized  areas,  elk  have  affected  riparian  habitats  through  trampling, 
wallowing,  and  grazing.  Likewise,  the  impacts  associated  with  wild  horse  management  activities  would 
be  similar  to  those  described  for  livestock  grazing,  except  localized  to  the  4,570  acres  of 
riparian/wetlands  in  existing  FIMAs. 

The  management  of  special  status  species  generally  involves  restricting  activities  in  the  vicinity  of  special 
status  plants  or  wildlife  either  year-round  or  during  specific  times  of  the  year.  As  a  result,  riparian/ 
wetland  areas  in  the  vicinity  of  buffer  zones  of  special  status  species  can  benefit  from  the  lower  level  of 
public  use.  In  addition,  efforts  at  conserving  species,  such  the  Ute  ladies'-tresses  (a  wetland  species), 
can  directly  benefit  riparian  condition. 

Alternative  A 

Surface  Disturbance 

Prohibiting  surface-disturbing  activities  within  500  feet  of  surface  water  and  riparian/wetland  areas 
unless  impacts  can  be  mitigated  would  reduce  the  acreage  of  surface  disturbance  in  these  areas. 
Therefore,  the  principal  impacts  to  riparian/wetland  resources  associated  with  surface-disturbing 
activities  would  be  indirect  impacts.  Indirect  adverse  impacts  to  riparian/wetland  resources  would  be 
associated  with  surface-disturbing  activities  in  the  watershed.  Short-term  impacts  include  increased 
sediment  loading  into  streams  and  the  potential  spread  of  invasive  species.  Long-term  impacts  include 
loss  of  habitat  due  to  development.  As  a  summary.  Table  4-21  lists  the  acreages  of  riparian/wetland 
areas  protected  from  some  common  surface-disturbing  activities  (e.g.,  ROWs  and  locatable  mineral 
development)  under  this  alternative. 

While  most  surface-disturbing  activity  will  not  be  near  riparian/wetland  areas,  these  areas  may  be 
indirectly  impacted  due  to  soil  erosion  in  the  uplands,  which  may  increase  sediment  released  into 
streams.  Alternative  A  would  result  in  short-term  and  long-term  soil  erosion  rates  of  approximately 
567,492  and  25,065  tons  per  year,  respectively  that  may  adversely  affect  riparian/wetland  resources 
(see  Section  4.1.3  So/7).  Fligher  sediment  loading  to  a  stream  may  dramatically  alter  its  form  and, 
consequently,  the  integrity  of  the  riparian/wetland  resources  adjacent  to  it.  The  impact  of  increased 
sediment  loading  depends  on  the  stream's  ability  to  pass  the  sediment  through  the  system  and  largely 
depends  on  the  size  (i.e.,  discharge  volume)  of  the  stream  and  the  channel  slope  gradient.  In  segments 
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of  a  stream  that  have  lower  gradients,  deposition  occurs  and  the  stream  channel  aggrades  (builds), 
possibly  becoming  braided  and  shallow.  In  some  instances,  the  aggradations  of  the  streambed  may 
cause  the  stream  to  down  cut  or  degrade  (become  more  incised)  as  the  stream  seeks  to  restore  its 
equilibrium.  The  additional  material  eroded  from  the  upstream  channel  is  transported  down  to  a 
depositional  area  and  the  cycle  continues.  In  such  cases,  the  functionality  of  the  riparian/wetland  areas 
in  both  the  aggraded  stream  reach,  and  the  incised  stream  reach,  change. 

Resource  Uses 

Most  of  the  Planning  Area  remains  open  to  mineral  extraction  under  Alternative  A;  the  associated 
surface  disturbance  would  be  the  second  highest  of  the  alternatives.  While  the  BLM  prohibits  surface- 
disturbing  activity  associated  with  mineral  development  within  500  feet  of  riparian/wetlands,  this  type 
of  activity  in  the  uplands,  including  well  pad  construction,  pipeline  development,  and  road  construction, 
may  increase  sediment  loading  in  streams.  Under  Alternative  A,  the  BLM  allows  the  surface  discharge  of 
produced  water  if  it  meets  state  of  Wyoming  water  quality  standards.  Water  production  from  oil  and 
gas  development  represents  a  new  water  source  in  a  watershed  that  augments  existing  water  flows.  In 
the  event  that  produced  water  from  CBNG  or  traditional  gas  development  is  disposed  of  on  the  surface, 
riparian/wetland  vegetation  may  be  affected.  Impacts  may  be  both  beneficial  (e.g.,  increased  water 
quantity  that  may  benefit  riparian/wetland  vegetation  or  create  new  riparian/wetland  areas)  and 
detrimental  (e.g.,  increased  dissolved  compounds  that  may  adversely  impact  riparian/wetland 
vegetation),  as  discussed  in  more  detail  in  Section  4.1.4  Water.  The  short-  and  long-term  nature  of 
these  impacts  would  vary  considerably  based  on  the  duration,  quality,  and  quantity  of  produced  water 
discharges. 

Invasive  species  are  particularly  undesirable  in  riparian/wetland  areas  because  they  do  not  have  the 
same  high  level  of  soil-binding  properties  that  many  native  riparian/wetland  species  (e.g.,  willows  and 
sedges)  have.  The  proximity  of  surface  disturbances  to  riparian/wetland  areas  is  one  of  the  primary 
ways  in  which  invasive  species  would  spread  to  these  areas.  Prohibiting  surface  disturbance  within  500 
feet  of  riparian/wetland  areas  would  help  reduce  the  opportunity  to  spread  invasive  species  to  these 
areas.  Invasive  species  and  pest  management  under  Alternative  A  includes  allowing  aerial  application  of 
pesticides  and  requiring  livestock  flushing  on  a  case-by-case  basis.  Application  of  chemicals  near  water 
may  reduce  water  quality,  adversely  affecting  the  health  of  riparian/wetland  resources.  Requiring 
livestock  flushing  would  reduce  the  opportunity  of  spreading  ingested  invasive  species  seeds  or  material 
to  riparian/wetland  areas. 

One  of  the  most  prevalent  increases  in  surface  runoff  caused  by  human  activity  is  due  to  an  increase  in 
impervious  cover  (e.g.,  roads,  parking  lots,  and  rooftops).  Roads  are  not  only  impervious,  they  also 
route  water.  While  small  increases  in  surface  runoff  may  have  a  beneficial  impact  on  riparian/wetland 
areas  because  more  water  may  be  available  for  plant  growth,  they  may  also  cause  an  increase  in 
channel  incision.  Channel  incision  could  disconnect  the  stream  from  its  flood  plain  (i.e.,  gully  formation) 
and,  if  the  stream  becomes  incised  enough,  alter  conditions  in  associated  riparian/wetland  areas.  For 
this  reason,  it  is  undesirable  to  have  a  road  close  to  a  stream  or  crossings  where  runoff  from  the  road  is 
more  likely  to  reach  the  stream. 

Alternative  A  permits  motorized  vehicle  use  on  existing  roads  and  trails  across  the  largest  area  but 
would  result  in  the  least  acres  of  surface  disturbance  associated  with  new  road  and  trail  creation, 
compared  to  the  other  alternatives.  However,  Alternative  A  allows  the  use  of  off-road  motorized 
vehicles  to  retrieve  big  game  and  to  access  dispersed  campsites,  which  may  cause  undue  environmental 
degradation  and  accelerated  soil  erosion  in  riparian/wetland  areas.  Motorized  vehicle  use  and  the 
associated  greater  access  that  it  grants  to  recreationists,  may  adversely  impact  riparian/wetland 
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resources  by  introducing  invasive  species  near  streams  or  wetlands  and  increasing  erosion  and  sediment 
loading  in  streams.  Recreational  activities,  such  as  camping,  often  occur  near  riparian/wetland  areas 
and  may  result  in  adverse  impacts  through  soil  compaction  and  trash  accumulation  in  or  near  these 
areas.  More  developed  recreation  areas  would  increase  this  potential,  although  most  impacts  are 
expected  to  be  mitigated  by  managing  recreational  use  to  maintain  or  improve  riparian/wetland 
resource  conditions  along  intensively  used  streams  and  reservoirs.  Recreation  management  areas  such 
as  SRMAs  that  restrict  surface  disturbance  in  these  areas  would  have  a  beneficial  impact  on 
riparian/wetland  resources. 

Most  of  the  Planning  Area  remains  open  to  livestock  grazing  under  this  alternative.  Concentrated 
livestock,  wild  horse,  or  wildlife  grazing  would  increase  runoff  in  a  watershed  due  to  soil  compaction  and 
loss  of  vegetative  cover,  with  the  amount  of  bare  ground  being  the  primary  factor.  Consistent  with 
guidance  provided  by  the  University  of  Wyoming  Cooperative  Extension  Service  (Horn  2005),  Alternative 
A  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water,  wetlands,  and 
riparian  areas,  which  limits  the  direct  impacts  from  livestock  grazing  on  these  areas.  Livestock  range 
improvement  projects  would  distribute  livestock  over  a  large  landscape,  but  would  also  create 
concentrated  use  in  local  areas.  Over  the  long  term,  these  improvements  would  potentially  improve  the 
stability  and  resiliency  of  riparian/wetland  resources. 

Special  Designations 

Special  designations  would  result  in  beneficial  impacts  to  riparian/wetland  areas  when  they  place 
additional  restrictions  on  activities  that  degrade  watershed  health  (e.g.,  surface-disturbing  activities  and 
motorized  vehicle  use).  These  restrictions  have  an  indirect  beneficial  impact  on  riparian/wetland  areas 
because  these  areas  are  not  subject  to  large-scale  surface-disturbing  activities.  Table  4-21  lists  the 
acreage  of  wetlands  in  each  type  of  special  designation  under  Alternative  A  and  Section  4.1.4  Water  lists 
the  miles  of  streams  within  special  designations. 

Resources 

Implementing  watershed  improvement  practices  in  Wyoming's  Bighorn  Basin  water  quality  plans  to 
reduce  sediment  loadings  in  streams  and  river  segments  and,  when  approved,  including  them  in  various 
BLM  activity  plans  and  use  authorizations  would  benefit  riparian/wetland  resources. 

Under  Alternative  A,  the  BLM  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems  and  to  reduce 
hazardous  fuels.  The  loss  of  vegetative  cover  from  both  wildland  fires  and  prescribed  fires  would 
increase  runoff  and  sediment  to  streams  and  other  waterbodies  in  the  short  term.  A  rainstorm 
following  a  fire  may  overwhelm  downstream  waterbodies  by  contributing  excessive  amounts  of 
sediment,  large  woody  debris,  and  water  to  the  system  in  a  short  period.  Fires  that  burn  more  intensely 
would  cause  more  adverse  impacts  to  the  watershed.  Fires  of  the  appropriate  intensity  generate  a 
vegetation  response  that  may  have  beneficial  impacts  on  a  watershed  by  helping  to  recharge  water 
tables  and  increasing  the  amount  of  herbaceous  cover,  thereby  improving  livestock,  wild  horse,  and 
wildlife  distribution  and  lessening  erosion. 

Management  actions  under  Alternative  A  designed  to  protect  wildlife  and  special  status  species  habitat 
from  the  impacts  of  surface-disturbing  and  disruptive  activities  will  also  protect  riparian/wetland 
resources  from  these  activities.  For  example,  applying  NSO  and  CSU  restrictions  in  crucial  wildlife 
habitat  would  reduce  the  chance  of  sediment  loading  into  streams  in  these  areas.  Other  beneficial 
impacts  include  performing  restoration  of  streams  and  fisheries  habitat  on  a  case-by-case  basis,  which 
would  have  direct  beneficial  impacts  on  riparian/wetlands  areas. 
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Proactive  Manapement 

Proactive  management  under  Alternative  A  primarily  consists  of  managing  riparian/wetland  areas  to 
meet  PFC  and  prohibiting  surface-disturbing  activities  within  500  feet  of  surface  water  and 
riparian/wetland  areas.  This  500-foot  buffer  would  prohibit  surface-disturbing  activities  on  70,715  acres 
of  BLM-administered  land  within  and  around  riparian/wetland  areas.  Management  actions  that  strive  to 
improve  streams  and  conserve  riparian/wetland  areas  generally  result  in  long-term  beneficial  impacts  to 
riparian/wetland  resources.  Watershed  improvement  projects,  while  potentially  causing  short-term 
impacts  from  surface  disturbance,  would  result  in  long-term  benefits  to  these  areas  by  reducing 
sediment  loading,  improving  stream  conditions,  and  facilitating  PFC,  DFC,  or  DPC  management 
objectives. 

Alternative  B 

Surface  Disturbance 

The  impacts  to  riparian/wetland  resources  under  Alternative  B  from  surface-disturbing  activities  would 
be  similar  to  those  under  Alternative  A,  but  to  a  lesser  degree.  Alternative  B  prohibits  surface-disturbing 
activities  within  %  mile  of  all  riparian/wetland  areas;  therefore,  the  principle  impacts  from  surface 
disturbance  would  be  indirect.  Alternative  B  also  includes  more  restrictions  on  surface-disturbing 
activities  for  the  protection  of  other  resources  such  as  for  special  designations,  crucial  winter  range,  and 
recreation  management  areas  than  Alternative  A.  Across  the  Planning  Area,  the  BLM  projects  that  this 
alternative  would  involve  less  surface  disturbance  than  Alternative  A  (Table  4-1),  which  would  reduce 
impacts  to  riparian/wetland  resources.  Alternative  B  is  also  projected  to  result  in  less  short-term  and 
long-term  erosion  (approximately  30  percent  less  than  Alternative  A),  which  would  reduce  potential 
adverse  impacts  to  riparian/wetland  resources  (see  Section  4.1.3  Soil).  As  a  summary.  Table  4-21  lists 
the  acreages  of  riparian/wetland  areas  protected  from  some  common  surface-disturbing  activities  (e.g., 
ROWS  and  locatable  mineral  development)  under  this  alternative. 

Resource  Uses 

The  projected  amount  of  surface  disturbance  associated  with  mineral  development  under  Alternative  B 
is  less  than  Alternative  A.  Most  of  the  impacts  would  be  temporary  during  the  life  of  the  operation,  with 
most  areas  of  disturbance  reclaimed  following  closure  of  operations;  however,  in  the  short  term, 
mineral  extraction  activities  would  increase  the  potential  for  riparian/wetland  health  degradation. 
Activities  such  as  well  pad  and  road  construction  would  increase  runoff  and  sediment  loading  in 
streams.  Alternative  B  prohibits  the  surface  discharge  of  produced  water  on  BLM-administered  surface, 
negating  the  impacts  (both  beneficial  and  adverse)  present  under  Alternative  A. 

The  smaller  amount  of  surface  disturbance  under  Alternative  B,  compared  to  the  other  alternatives,  will 
result  in  the  least  impact  associated  with  invasive  species  in  riparian/wetlands  due  to  surface-disturbing 
activities.  Alternative  B  prohibits  aerial  application  of  pesticides  within  /i  mile  of  riparian/wetland 
resources  but  allows  exceptions  to  manage  riparian  weed  species,  a  beneficial  impact.  Alternative  B 
allows  the  authorized  officer  to  require  livestock  flushing  before  allowing  livestock  to  move  onto  or 
within  BLM-administered  land.  Similar  to  Alternative  A,  discretionary  livestock  flushing  will  limit  the  risk 
of  spreading  invasive  species  to  riparian/wetland  areas  from  ingested  seeds  or  material. 

Alternative  B  would  result  in  fewer  acres  of  short-  and  long-term  surface  disturbance  from  new  road 
creation  associated  with  ROW  development  in  the  Planning  Area  than  Alternative  A,  and  would 
therefore  result  in  similar  but  less  adverse  impacts  than  described  under  Alternative  A. 
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Alternative  B  permits  motorized  vehicle  use  on  existing  roads  and  trails  over  less  area  than  Alternative 
A,  but  would  result  in  more  acres  of  surface  disturbance  associated  with  the  creation  of  new  roads  and 
trails  for  recreational  purposes  than  Alternative  A.  Limiting  motorized  vehicle  use  to  designated  roads 
and  trails  would  limit  public  access  and  reduce  the  associated  potential  impacts  to  riparian/wetland 
areas,  as  described  under  Alternative  A.  Off-road  motorized  vehicle  use  to  retrieve  big  game  and  access 
dispersed  campsites  is  prohibited  in  areas  with  limited  travel  designations  and  would  limit  erosion  and 
sediment  loading  from  trail  proliferation  near  riparian/wetland  areas.  Alternative  B  places  less  emphasis 
on  developing  camping  or  recreation  sites,  reducing  the  potential  for  adverse  impacts  associated  with 
concentrated  recreational  activities  compared  to  Alternative  A. 

Livestock  grazing  management  is  more  restrictive  under  Alternative  B  and  more  area  is  closed  to  grazing 
compared  to  Alternative  A.  A  Yi-mWe  buffer  prohibiting  the  placement  of  salt,  mineral,  or  forage 
supplements  near  water,  wetlands,  and  riparian  areas,  would  provide  greater  protection  for  these 
resources  from  livestock  and  native  ungulate  grazing.  Alternative  B  would  also  result  in  fewer  livestock 
improvement  projects  than  Alternative  A.  While  this  would  limit  disturbance  associated  with  these 
activities  in  the  short  term,  riparian/wetland  areas  would  not  receive  the  long-term  benefits  of  these 
improvement  projects.  For  example,  fewer  water  development  projects  may  increase  herbivory  in 
riparian/wetland  areas  because  livestock,  wild  horses,  and  wildlife  concentrate  near  natural  water 
sources. 

Special  Designations 

Compared  to  Alternative  A,  Alternative  B  proposes  more  special  designations  containing 
riparian/wetland  habitat  (see  Table  4-21  and  Section  4.1.4  Water)  and  places  more  restrictions  on 
surface-disturbing  activities  in  these  special  designation  areas.  Prohibitions  on  surface-disturbing 
activities  would  limit  adverse  impacts  to  riparian/wetland  resources  in  these  areas. 

Resources 

Developing  watershed  improvement  practices  in  cooperation  with  local  governments  to  reduce 
sediment  loading  in  stream  and  river  systems  and,  once  developed,  including  them  in  all  activity  plans 
and  permitted  activities  would  beneficially  impact  riparian/wetland  resources. 

Under  Alternative  B,  the  BLM  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems  for  natural 
resource  systems  and  to  reduce  hazardous  fuels.  This  utilization  of  wildland  fire  under  Alternative  B 
would  result  in  impacts  similar  to  those  under  Alternative  A,  but  over  less  area.  Therefore,  under 
Alternative  B,  long-term  beneficial  impacts  from  prescribed  fire  would  be  less  extensive  than  under 
Alternative  A. 

Management  actions  designed  to  protect  wildlife  and  special  status  species  habitat  apply  greater 
restrictions  on  surface-disturbing  activities  than  Alternative  A  and  therefore  have  a  greater  beneficial 
impact  on  riparian/wetland  resources.  Riparian/wetland  areas  in  the  Absaroka  Front  Management  Area 
(444  acres),  not  identified  under  Alternative  A,  would  benefit  from  the  restrictions  on  some  resource 
uses  (e.g.,  mineral  leasing  and  motorized  vehicle  use).  Management  actions  designed  to  improve 
fisheries  would  also  have  a  greater  beneficial  impact  under  Alternative  B.  The  BLM  would  restore  or 
reclaim  important  fisheries  habitat  through  upland  management  and  hydrologic  function  enhancement 
actions  on  at  least  3  miles  of  lotic  stream  system.  These  restoration  activities  would  result  in  beneficial 
impacts  to  riparian/wetland  resources. 
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Proactive  Manapement 

Proactive  management  under  Alternative  B  results  in  greater  benefits  to  riparian/wetland  resources 
than  Alternative  A.  Alternative  B  manages  riparian/wetland  areas  to  meet  DPC  and  prioritizes  those 
riparian/wetland  areas  not  meeting  PFC.  Management  toward  DPC  is  assumed  to  exceed  the 
requirements  of  managing  toward  PFC  and  would  therefore  result  in  improved  functioning  and  healthier 
riparian/wetland  areas.  As  noted  above,  Alternative  B  prohibits  surface-disturbing  activities  within 
%  mile  of  all  riparian/wetland  areas.  This  buffer  would  prohibit  surface-disturbing  activities  on  162,887 
acres  of  BLM-administered  land  adjoining  riparian/wetland  areas.  Applying  an  NSO  restriction  on 
wetland  areas  greater  than  40  acres  would  limit  erosion  and  other  detrimental  impacts  associated  with 
oil  and  gas  activity.  In  addition.  Alternative  B  allows  sediment  reduction  structures  on  a  case-by-case 
basis,  which  would  further  protect  riparian/wetland  health.  Watershed  improvement  projects  under 
Alternative  B  are  anticipated  to  disturb  more  acres  than  Alternative  A.  While  these  treatments  may 
result  in  short-term  impacts  from  surface  disturbance,  they  would  have  greater  long-term  benefits  on 
riparian/wetland  areas  than  Alternative  A. 

Alternative  C 

Surface  Disturbance 

Unlike  alternatives  A  and  B,  Alternative  C  allows  surface-disturbing  activities  in  flood  plains  or 
riparian/wetland  areas  and  this  alternative  may  therefore  result  in  direct  adverse  impacts.  By  allowing 
surface-disturbing  activities  on  a  case-by-case  basis.  Alternative  C  is  more  likely  to  risk  the  impairment  of 
riparian/wetland  health  through  the  introduction  of  invasive  species  and  the  removal  of  vegetation. 
Based  on  the  percent  cover  of  this  vegetation  type  and  the  total  projected  surface  disturbance  (Table  4- 
1),  there  may  be  1,846  acres  of  the  short-term  and  312  acres  of  the  long-term  surface  disturbance  in 
riparian/wetland  areas  on  BLM-administered  surface  under  this  alternative.  In  addition.  Alternative  C 
has  the  largest  projected  total  acreage  of  surface  disturbance  (Table  4-1)  and  would  result  in  the 
greatest  indirect  adverse  impacts  to  riparian/wetland  resources  from  increased  erosion  and  sediment 
loading.  By  allowing  direct  disturbance  of  riparian/wetland  areas.  Alternative  C  could  result  in  the 
greatest  adverse  impact  to  riparian/wetland  resources  compared  to  the  other  alternatives.  As  a 
summary.  Table  4-21  lists  the  acreages  of  riparian/wetland  areas  protected  from  some  common  surface- 
disturbing  activities  (e.g.,  ROWs  and  locatable  mineral  development)  under  this  alternative. 

Resource  Uses 

The  projected  amount  of  surface  disturbance  associated  with  mineral  development  under  Alternative  C 
is  the  highest  of  the  alternatives.  Most  of  the  Planning  Area  remains  open  to  mineral  extraction  and  the 
RFD  of  minerals  facilities  is  the  greatest  under  Alternative  C,  compared  to  the  other  alternatives.  Most 
of  the  impacts  would  be  temporary  during  the  life  of  the  operation,  with  most  areas  of  disturbance 
reclaimed  following  closure  of  operations;  however,  in  the  short  term,  surface  disturbance  associated 
with  minerals  development  may  impair  riparian/wetland  areas.  Under  Alternative  C,  the  BLM  allows  the 
proper  disposal  of  water  produced  through  mineral  production  activities.  When  surface  discharge 
occurs  in  waterways  on  BLM-administered  land.  Alternative  C  requires  the  discharge  of  produced  water 
be  done  in  such  a  manner  as  to  cause  minimal  environmental  harm,  while  still  contributing  to 
designated  uses.  Impacts  to  riparian/wetland  resources  from  the  discharge  of  produced  water  would  be 
similar  to  those  under  Alternative  A,  but  to  a  greater  degree  due  to  more  projected  oil  and  gas  activity. 

Fewer  restrictions  on  surface-disturbing  activities  in  proximity  to  riparian/wetland  areas  under 
Alternative  C  would  result  in  greater  adverse  impacts  associated  with  invasive  species  than  the  other 
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alternatives.  An  increase  in  invasive  species  would  alter  the  vegetative  communities,  introducing 
species  that  use  more  water  and  lack  the  same  high  level  of  soil-binding  properties  as  native 
riparian/wetland  species.  Invasive  species  and  pest  management  under  Alternative  C  prohibits  aerial 
application  of  pesticides  within  100  feet  of  riparian/wetlands  but  allows  exceptions  to  manage  riparian 
weed  species.  This  management  practice  would  result  in  impacts  similar  to  those  described  under 
Alternative  B.  Alternative  C  does  not  require  livestock  flushing,  which  increases  the  chance  of  spreading 
ingested  invasive  species  in  riparian/wetland  areas  used  by  livestock. 

Alternative  C  would  result  in  the  most  short-  and  long-term  surface  disturbance  from  road  and  trail 
creation  associated  with  recreational  use  and  ROW  development  in  the  Planning  Area.  More  roads  in 
the  Planning  Area  would  increase  associated  erosion  and  surface  runoff,  which,  in  turn,  would  route 
water  and  sediment  into  nearby  streams.  As  a  result,  road  development  under  Alternative  C  would 
result  in  the  greatest  adverse  impacts  to  riparian/wetland  resources  in  the  Planning  Area. 

Motorized  vehicle  use  under  Alternative  C  would  result  in  impacts  similar  to  those  under  Alternative  A, 
but  to  a  greater  degree.  Alternative  C  limits  motorized  vehicle  use  to  existing  roads  and  trails  in  most  of 
the  Planning  Area  and  closes  the  least  area  to  motorized  vehicle  use  compared  to  the  other  alternatives, 
resulting  in  more  adverse  impacts  to  wetlands  and  riparian  resources.  Alternative  C  also  allows  the  use 
of  off-road  motorized  vehicles  to  retrieve  big  game  and  access  dispersed  campsites,  which  may  cause 
vegetation  damage  and  erosion  in  some  riparian/wetland  areas.  If  demand  warrants,  the  BLM  would 
develop  or  upgrade  recreation  sites  and  associated  amenities,  resulting  in  impacts  similar  to 
Alternative  A. 

Most  of  the  Planning  Area  would  remain  open  to  livestock  grazing  under  Alternative  C.  The  BLM 
manages  livestock  grazing  to  optimize  commodity  production  while  meeting  rangeland  health  standards 
but  not  specifically  to  enhance  other  resource  values;  therefore.  Alternative  C  would  have  the  fewest 
beneficial  impacts  to  riparian/wetland  resources.  In  contrast  to  the  other  alternatives.  Alternative  C 
does  not  prohibit  the  placement  of  salt,  mineral,  or  forage  supplements  near  riparian/wetland  areas, 
resulting  in  the  greatest  potential  adverse  impact  to  riparian/wetland  areas.  Concentrated  livestock 
grazing  or  substantial  increases  in  wild  horse  use  may  increase  runoff  in  a  watershed  due  to  soil 
compaction  and  loss  of  vegetative  cover.  In  addition,  uncontrolled  livestock  grazing  in  these  areas  has  a 
greater  potential  to  introduce  invasive  species.  Alternative  C  would  result  in  the  most  livestock 
improvement  projects.  In  the  short  term,  these  projects  would  result  in  increased  surface  disturbance; 
in  the  long  term,  however,  these  projects  would  result  in  the  most  beneficial  impacts  to 
riparian/wetland  resources  compared  to  the  other  alternatives. 

Special  Designations 

Alternative  C  places  the  least  restriction  on  surface-disturbing  activities  in  special  designations  and 
designates  the  fewest  number  of  these  areas.  As  shown  in  Table  4-21  and  Section  4.1.4  Water, 
Alternative  C  protects  the  fewest  acres  of  wetlands  and  miles  of  streams  within  special  designations.  As 
a  result  of  the  limited  additional  protections  provided  by  special  designations.  Alternative  C  would  result 
in  the  fewest  beneficial  impacts  to  riparian/wetland  areas. 

Resources 

Alternative  C  utilizes  wildland  fires  and  other  vegetation  treatment  to  restore  fire-adapted  ecosystems 
and  enhance  forage  for  commodity  production  and  to  reduce  hazardous  fuels.  This  management  could 
result  in  an  increase  in  wildland  fires  in  the  Planning  Area,  which  would  result  in  vegetative  cover  loss 
and  sediment  loading  in  streams. 
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Alternative  C  applies  fewer  management  restrictions  on  surface-disturbing  and  disruptive  activity 
designed  to  protect  wildlife  and  special  status  species.  Riparian/wetland  areas  in  the  Absaroka  Front 
Management  Area  (444  acres)  would  receive  fewer  beneficial  impacts  than  under  Alternative  B  since 
some  resource  uses  (e.g.,  oil  and  gas  and  other  mineral  leasing)  that  would  be  restricted  under 
Alternative  B  would  be  allowed  under  this  alternative.  Management  actions  designed  to  improve 
fisheries  are  similar  to  Alternative  A  and  would  therefore  result  in  similar  beneficial  impacts.  Native 
ungulate  grazing  is  anticipated  to  cause  impacts  to  riparian/wetland  areas  similar  to  Alternative  A. 

Proactive  Management 

Alternative  C  manages  riparian/wetland  areas  to  meet  RFC,  giving  priority  to  those  areas  functioning  at- 
risk  with  a  downward  trend  or  in  nonfunctioning  condition.  Prioritizing  areas  that  do  not  meet  the 
standard  allows  the  BLM  to  efficiently  allocate  management  resources  to  those  areas  most  in  need. 
Alternative  C  allows  surface-disturbing  activities  in  flood  plains  and  riparian/wetland  areas  on  a  case-by- 
case  basis.  By  not  prohibiting  surface-disturbing  activities,  Alternative  C  results  in  the  fewest  beneficial 
impacts  compared  to  the  other  alternatives.  Watershed  improvement  projects  under  Alternative  C  are 
anticipated  to  disturb  the  fewest  number  of  acres.  While  fewer  treatments  would  result  in  less  short¬ 
term  impacts  in  terms  of  surface  disturbance,  they  would  provide  fewer  long-term  benefits  to  these 
areas. 

Alternative  D 

Surface  Disturbance 

Prohibiting  surface-disturbing  activities  within  500  feet  of  surface  water  and  riparian/wetland  areas 
unless  impacts  can  be  mitigated  would  reduce  the  direct  adverse  impacts  from  surface  disturbance  in 
these  areas  similar  to  Alternative  A.  Alternative  D  is  projected  to  result  in  3  percent  more  short-  and  17 
percent  more  long-term  erosion  than  Alternative  A,  with  proportional  indirect  impacts  to 
riparian/wetland  resources— though  the  more  stringent  reclamation  practices  under  Alternative  D, 
relative  to  Alternative  A,  may  limit  erosion  impacts  to  riparian/wetland  areas  to  a  greater  degree.  As  a 
summary.  Table  4-21  lists  the  acreages  of  riparian/wetland  areas  protected  from  some  common  surface- 
disturbing  activities  (e.g.,  ROWs  and  locatable  mineral  development)  under  this  alternative.  Although 
Alternative  D  is  projected  to  result  in  more  surface  disturbance  than  Alternative  A,  with  proportional 
indirect  impacts  to  riparian/wetland  areas.  Alternative  D  includes  more  measures,  described  below,  to 
limit  direct  adverse  impacts  to  riparian/wetland  areas  from  surface-disturbing  activities. 

Resource  Uses 

The  BLM  projects  that  Alternative  D  would  result  in  a  similar  amount  of  surface  disturbance  from 
mineral  development  as  Alternative  A,  resulting  in  a  similar  degree  of  adverse  impacts.  Most  of  the 
impacts  would  be  temporary  during  the  life  of  the  operation,  with  most  areas  of  disturbance  reclaimed 
following  closure  of  operations;  however,  in  the  short  term,  surface  disturbance  associated  with 
minerals  development  may  impair  riparian/wetland  areas.  Impacts  from  produced  water  would  be 
similar  to  those  under  Alternative  C,  although  to  a  lesser  degree  because  the  BLM  projects  fewer  new  oil 
and  gas  wells  under  this  alternative. 

Adverse  impacts  from  invasive  species  spread  in  riparian/wetland  areas  would  be  similar  to  those  under 
Alternative  A,  but  to  a  lesser  degree.  Management  practices  regarding  pesticide  application  and 
livestock  flushing  would  be  similar  to  those  under  Alternative  A,  but  applying  a  NSO  on  wetlands  greater 
than  20  acres  and  on  designated  100-year  flood  plains  under  Alternative  D  would  limit  the  potential  for 
invasive  species  spread  to  a  greater  extent. 
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Road  development  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A. 

Under  Alternative  D,  motorized  vehicle  use  would  result  in  impacts  similar  to  Alternative  A,  but  to  a 
lesser  degree.  Alternative  D  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  more  areas 
and  closes  more  areas  to  motorized  vehicle  use  compared  to  Alternative  A.  Localized  impacts  from 
opening  areas  to  motorized  vehicle  use  would  result  in  surface  disturbance  and  potential  indirect 
adverse  impacts  to  riparian/wetland  areas.  Restricting  off-road  motorized  vehicle  use  to  within  300  feet 
of  established  roads  would  limit  the  extent  of  the  adverse  impacts  described  under  Alternative  A. 
Developing  recreation  sites  would  result  in  similar  potential  adverse  impacts  to  those  under  Alternative 
A;  however,  Alternative  D  recognizes  more  SRMAs  that  contain  riparian/wetland  habitat,  such  as  the 
Bighorn  River,  The  Rivers,  Canyon  Creek,  Middle  Fork  of  the  Powder  River,  and  Beck  Lake  SRMAs,  which 
would  limit  surface  disturbance  and  the  associated  impacts  in  these  areas. 

Livestock  grazing  management  would  result  in  impacts  to  riparian/wetland  areas  similar  to 
Alternative  A. 

Special  Designations 

Special  designations  under  Alternative  D  would  result  in  similar  beneficial  impacts  to  riparian/wetland 
areas  as  under  Alternative  A,  but  to  a  greater  degree.  Alternative  D  proposes  more  special  designations 
containing  riparian  habitat  (see  Table  4-21  and  Section  4.1.4  Water)  and  places  more  restrictions  on 
surface-disturbing  activities  in  these  special  designations  than  alternatives  A  and  C,  but  less  than 
Alternative  B. 

Resources 

Watershed  improvement  practices  under  Alternative  D  would  result  in  similar  beneficial  impacts  to 
riparian/wetland  resources  as  under  Alternative  B. 

Fire  and  fuels  management  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A. 

Management  actions  to  protect  wildlife  and  special  status  species  under  Alternative  D  would  result  in 
similar  beneficial  impacts  to  those  under  Alternative  A,  but  to  a  greater  degree.  Restrictions  on  mineral 
development  in  the  Absaroka  Front  Management  Area,  which  contains  887  acres  of  riparian/wetland 
area,  would  result  in  more  beneficial  impacts  than  under  Alternative  C,  but  less  than  Alternative  B. 
Restoring  streams  and  fisheries  habitat  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  A. 

Proactive  Management 

Proactive  management  under  Alternative  D  would  result  in  similar  beneficial  impacts  to  those  under 
Alternative  C,  but  to  a  greater  degree.  The  BLM  manages  certain  riparian/wetland  areas  containing 
streams  with  unique  recreational  or  fishery  values  to  obtain  DFC.  Management  toward  DFC  is  assumed 
to  exceed  the  requirements  of  managing  toward  PFC  and  would  therefore  result  in  improved 
functioning  and  healthier  riparian/wetland  areas,  although  not  to  the  degree  afforded  by  management 
toward  DPC  (as  under  Alternative  B).  Alternative  D  prohibits  surface  disturbing  activities  within  500  feet 
and  avoids  surface-disturbing  activities  within  %  mile  of  perennial  surface  water  and  riparian/wetland 
areas,  which  would  provide  a  similar  beneficial  impact  to  riparian/wetland  areas  as  Alternative  A,  but 
with  additional  protections  outside  of  the  500-foot  buffer.  Watershed  improvement  projects  would 
result  in  impacts  similar  to  Alternative  A. 
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Alternative  E 

Surface  Disturbance 

The  management  of  surface-disturbing  activities  and  their  impacts  to  riparian/wetland  resources  under 
Alternative  E  would  be  similar  to  Alternative  B.  Alternative  E  includes  the  same  0.25  mile 
riparian/wetland  area  protective  buffer  as  Alternative  B,  and  therefore  impacts  would  be  primarily 
indirect.  Alternative  E  is  projected  to  result  in  the  least  amount  of  short-  and  long-term  erosion 
(approximately  2.9  percent  less  than  Alternative  A,  and  approximately  2.2  percent  less  than  Alternative 
B),  which  would  result  in  the  least  potential  adverse  impacts  to  riparian/wetland  resources  compared  to 
the  other  alternatives  (see  Section  4.1.3  Soil).  Table  4-21  details  the  acreages  of  riparian/wetland  areas 
protected  from  some  common  surface-disturbing  activities  (e.g.,  ROWs  and  locatable  mineral 
development)  under  this  alternative. 

Resource  Uses 

Under  Alternative  E,  oil,  gas,  and  other  minerals  development  would  involve  17,297  acres  of  short-term 
surface  disturbance  (Appendix  T),  a  portion  of  which  may  adversely  impact  riparian/wetland  resources. 
Impacts  from  mineral  development  under  Alternative  E  would  be  similar  to  Alternative  B,  but  the 
location  of  development  may  vary  due  to  greater  limitations  on  surface  disturbance  in  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres)  under  Alternative  E.  Alternative  E  would  also  provide 
additional  long-term  benefits  through  full  reclamation  of  disturbed  sites  within  greater  sage-grouse  Key 
Habitat  Areas.  Impacts  from  increased  runoff  and  sediment  loading  to  streams,  as  well  as  the  surface 
discharge  of  produced  water,  would  similar  to  Alternative  B,  and  less  than  all  other  alternatives. 

Under  Alternative  E,  adverse  impacts  from  the  spread  of  invasive  species  would  be  similar  to 
Alternative  B,  but  to  a  lesser  extent  due  to  the  fewer  projected  acres  of  surface  disturbance  under 
Alternative  E.  In  particular.  Alternative  E  management  of  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  exclude  surface-disturbing  mineral  developments  and  ROWs  to  a  greater  extent  than  any  other 
alternative,  reducing  the  potential  spread  of  invasive  species  in  disturbed  areas  over  a  large  portion  of 
the  Planning  Area. 

Overall,  adverse  impacts  to  riparian/wetland  areas  from  projected  new  roads  and  management  under 
Alternative  E  would  be  similar  to  Alternative  B,  and  would  result  in  fewer  adverse  impacts  than  the 
other  alternatives.  Disturbance  from  pipeline,  road  development,  and  new  road  construction  would  be 
the  same  as  Alternative  B;  however,  the  location  of  these  disturbances  may  vary  under  Alternative  E  as  a 
result  of  the  management  of  the  Greater  Sage-Grouse  Key  Habitat  Area  ACEC  as  a  ROW  exclusion  area. 

Management  of  motorized  vehicle  use  and  livestock  grazing  are  the  same  as  Alternative  B,  and  impacts 
to  riparian/wetland  resources  would  therefore  be  the  same  as  Alternative  B.  Compared  to  Alternative 
A,  limitations  and  closures  to  motorized  vehicle  use  for  resource  protection,  including  seasonal 
motorized  vehicle  closures  in  greater  sage-grouse  Key  Habitat  Areas  and  for  the  protection  of  big  game 
species,  would  result  in  beneficial  impacts  to  riparian/wetland  areas  under  Alternative  E. 

Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC.  As  a  result,  the  BLM  would  manage  a  greater  portion  of  riparian/wetland  areas  in  the  Planning 
Area  with  special  designations  under  Alternative  E  (see  Table  4-21).  Overall,  the  relative  size  and 
additional  restrictions  on  surface-disturbing  activities  in  special  designation  areas  under  Alternative  E 
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would  limit  adverse  impacts  to  riparian/wetland  areas  to  a  greater  extent  than  under  the  other 
alternatives. 

Resources 

Watershed  improvement  practices  under  Alternative  E  are  the  same  as  Alternative  B  and  would  provide 
the  same  beneficial  impacts  to  riparian/wetland  areas  as  Alternative  B.  Under  Alternative  E,  fire  and 
fuels  management  practices  and  impacts  are  the  same  as  Alternative  B  with  the  exception  of  lands 
within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  would  be  managed  with  an  emphasis  on 
protecting  existing  sagebrush  ecosystems.  In  general,  fuels  treatments  are  minimized  in  priority  sage- 
grouse  habitat  and  are  focused  instead  on  interfaces  with  human  habitation  or  significant  existing 
disturbances.  Limiting  areas  subject  to  fuels  treatments  could  reduce  short-term  impacts  from 
prescribed  fire  compared  to  Alternative  A,  but  could  increase  long-term  adverse  impacts  compared  to 
the  other  alternatives  if  additional  fuel  loading  leads  to  an  increase  in  high-intensity  fires. 

Impact  from  management  designed  to  protect  wildlife  and  special  status  species  habitat  would  be  the 
same  as  under  Alternative  B,  except  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  where 
restrictions  on  surface-disturbing  activities  would  result  in  greater  beneficial  impacts  than  under  the 
other  alternatives. 

Proactive  Management 

Under  Alternative  E,  riparian/wetland  management  would  be  the  same  as  Alternative  B,  and  the  impacts 
would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Surface  disturbance  impacts  to  riparian/wetland  areas  under  Alternative  F  are  projected  to  be  greater 
than  alternatives  A,  B,  and  E,  but  less  than  alternatives  C  and  D.  Management  practices  relating  to 
surface  disturbance  would  be  the  same  as  Alternative  D,  except  in  the  Greater  Sage-Grouse  PHMAs 
ACEC  (1,116,698  acres)  where  additional  restrictions  on  surface  disturbance  would  apply.  Prohibiting 
surface-disturbing  activities  within  500  feet  of  surface  water  and  riparian/wetland  areas  would  reduce 
the  direct  adverse  impacts  from  surface  disturbance  in  these  areas  similar  to  Alternative  A.  Alternative  F 
is  projected  to  result  in  more  surface  disturbance  than  Alternative  A,  with  proportional  indirect  impacts 
to  riparian/wetland  areas.  Table  4-21  details  the  acreages  of  riparian/wetland  areas  protected  from 
some  common  surface-disturbing  activities  (e.g.,  ROWs  and  locatable  mineral  development)  under  this 
alternative. 

Resource  Uses 

Under  Alternative  F,  management  practices  for  resource  exploration,  development,  and  extraction 
would  be  similar  to  Alternative  D,  and  impacts  to  riparian/wetland  areas  would  generally  be  the  same  as 
Alternative  D.  However,  Alternative  F  would  place  additional  restrictions  on  mineral  development  and 
include  management  that  limits  disturbances  to  one  per  640  acres  and  3  percent  or  less  of  the  greater 
sage-grouse  PHMAs,  compared  to  5  percent  under  Alternative  D.  When  compared  to  alternatives  A,  C, 
and  D,  the  restrictive  management  of  Alternative  F  over  the  large  area  of  the  ACEC  would  generally 
provide  greater  benefit  to  riparian/wetland  areas  by  limiting  the  size  and  extent  of  mineral  development 
and  other  disturbances. 
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Impacts  from  motorized  vehicle  use  under  Alternative  F  would  provide  greater  protections  for 
riparian/wetland  areas  than  under  alternatives  A,  C,  and  D,  but  fewer  protections  than  under 
alternatives  B  and  E.  CTTM  management  practices  for  Alternative  F  are  the  same  as  Alternative  D, 
except  within  the  Greater  Sage-Grouse  PHMAs  ACEC,  where  motorized  vehicle  use  would  be  limited  to 
designated  roads.  Under  Alternative  F,  disturbances  associated  with  the  creation  of  new  roads  and  trails 
is  projected  to  be  less  than  alternatives  A,  C,  and  D,  but  higher  than  alternatives  B  and  E.  Overall,  the 
limitations  placed  on  motorized  vehicle  use  under  Alternative  F  would  result  in  fewer  adverse  impacts  to 
riparian/wetland  areas  than  alternatives  A  and  D  by  reducing  erosion  and  sedimentation  while  also 
limiting  vehicle  activity  within  riparian/wetland  areas. 

Impacts  resulting  from  livestock  grazing  under  Alternative  F  would  be  the  same  as  Alternative  D,  with 
the  exception  of  areas  in  the  Greater  Sage-Grouse  PFIMAs  ACEC.  The  Greater  Sage-Grouse  PFIMAs  ACEC 
is  managed  to  reduce  hot  season  grazing  on  riparian  and  meadow  complexes  through  fencing  and 
herding  techniques,  as  well  as  seasonal  use  restrictions  or  livestock  distribution  changes.  This  ACEC 
management  would  protect  or  enhance  vegetation  and  water  quality  in  riparian/wetland  areas  by 
managing  livestock  grazing  in  these  areas  during  the  period  of  the  year  when  they  are  most  susceptible 
to  damage  from  herbivory.  Overall,  the  additional  livestock  grazing  restrictions  under  Alternative  F 
would  result  in  greater  beneficial  impacts  to  riparian/wetland  areas  than  alternatives  A  or  D. 

Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PFIMAs  ACEC.  As  a 
result,  the  BLM  would  manage  a  greater  portion  of  riparian/wetland  areas  and  wetlands  in  the  Planning 
Area  with  special  designations  under  Alternative  F  (see  Table  4-21).  Overall,  the  relative  size  and 
additional  restrictions  on  surface-disturbing  activities  in  special  designation  areas  under  Alternative  F 
would  result  in  greater  beneficial  impacts  to  riparian/wetland  areas  in  comparison  to  alternatives  A 
and  D. 

Resources 

Watershed  improvement  practices  under  Alternative  F  would  result  in  the  same  beneficial  impacts  to 
riparian/wetland  resources  as  alternatives  B  and  D. 

Fuels  treatments  and  prescribed  fire  management  under  Alternative  F  is  the  same  as  Alternative  D 
except  in  the  Greater  Sage-Grouse  PFIMAs  ACEC.  Restrictions  on  fuels  treatment  and  prescribed  fire 
under  Alternative  F  in  the  Greater  Sage-Grouse  PFIMAs  ACEC  are  similar  to  management  in  the  Greater 
Sage-Grouse  Key  Flabitat  Areas  ACEC  under  Alternative  E;  impacts  to  riparian/wetland  areas  would  be 
similar  to  those  under  Alternative  E. 

Impact  from  management  designed  to  protect  wildlife  and  special  status  species  habitat  would  be  the 
same  as  under  Alternative  D  except  in  the  Greater  Sage-Grouse  PFIMAs  ACEC,  where  restrictions  on 
surface-disturbing  activities  and  managing  riparian/wetland  areas  to  achieve  proper  functioning 
condition/attain  ESD  would  result  in  greater  beneficial  impacts  than  under  the  Alternative  D.  Overall, 
management  wildlife  and  special  status  species  habitat  under  Alternative  F  would  result  in  more 
beneficial  impacts  to  riparian/wetland  areas  than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B 
and  E. 

Proactive  Management 

Under  Alternative  F,  the  management  of  riparian/wetland  areas  would  be  the  same  as  Alternative  D, 
and  the  beneficial  and  adverse  impacts  would  be  same  as  Alternative  D. 
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4.4.4  Invasive  Species  and  Pest  Management 

The  presence  of  invasive  species  in  the  Planning  Area  is  considered  an  adverse  impact.  Actions  that 
contribute  to  the  introduction  of  invasive  species,  the  spread  of  existing  invasive  species  populations,  or 
that  avoid,  reduce,  or  prohibit  invasive  species  control  activities  in  the  Planning  Area  also  would  be 
adverse  impacts.  Beneficial  impacts  include  management  actions  that  reduce  or  contain  the  spread  of, 
or  eradicate,  invasive  species  in  the  Planning  Area. 

Direct  impacts  to  the  management  of  invasive  species  typically  result  from  actions  that  disturb  soil  or 
that  otherwise  create  environments  (i.e.,  seedbed)  for  the  establishment  of  invasive  plant  species  (Map 
36).  Indirect  impacts  result  from  activities  that  avoid,  reduce,  or  prohibit  invasive  species  control 
activities  in  the  Planning  Area.  The  transport  of  invasive  species  seed  or  other  plant  parts  by  wildlife, 
livestock,  vehicles,  wind,  or  water  to  other  locations,  thereby  expanding  the  distribution  or  increasing 
the  range  of  spread  of  weeds,  is  also  considered  an  indirect  impact. 

4.4.4. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Roadways,  trails,  ROWs,  and  corridors  are  major  routes  that  can  spread  invasive  species  through 
transport  on  motor  vehicles  and  off-road  motorized  vehicle  uses.  Invasive  species  also  can 
spread  through  watercourses,  wind,  and  by  wildlife  and  livestock  movement. 

•  The  amount  of  new  surface  disturbance  associated  with  an  alternative  is  a  good  index  of 
potential  impact  by  invasive  species.  The  larger  the  acreage  of  surface  disturbance,  the  greater 
the  potential  adverse  impact  by  invasive  species. 

•  Success  of  reclamation  measures  prescribed  as  a  condition  of  development  is  unknown  and 
could  either  overestimate  or  underestimate  the  potential  impact  from  weeds. 

•  Enforcement  of  restrictions  related  to  recreation  and  off-road  motorized  vehicle  use  and 
dispersed  travel  can  be  assumed  only  if  adequate  funding  and  personnel  are  available  to  do 
the  job. 

•  Instruction  Memorandum  (IM)  2006-073  (BLM  2006c)  establishes  policy  and  guidance  for  use  of 
certified  weed-free  seed  and  mulch  to  prevent  the  establishment  of  new  invasive  species 
population  in  restoration  projects  on  public  lands. 

•  Partners  Against  Weeds  -  An  Action  Plan  for  the  BLM  (BLM  1996),  establishes  a  strategy  to 
prevent  weeds  through  cooperation  with  all  partners.  It  outlines  goals  and  specific  actions  to 
help  prevent  and  control  the  spread  of  weeds.  This  action  plan,  along  with  any  future  updates 
and  guidance,  would  be  followed  to  control  and  prevent  weed  problems. 

•  Seeds  from  some  weeds  can  remain  dormant  and  viable  in  the  soil  for  periods  that  exceed  the  5- 
year  division  between  short-  and  long-term  impacts.  Therefore,  favorable  site  conditions  may 
serve  to  reintroduce  invasive  species  to  reclaimed  sites  without  additional  surface  disturbance. 

•  The  area  evaluated  for  potential  impacts  includes  the  Planning  Area  and  Big  Horn,  Hot  Springs, 
Park,  and  Washakie  County  weed-control  districts. 

•  The  acreage  of  long-term  disturbance  (Appendix  T)  includes  facilities  that  cannot  be  reclaimed 
and  that,  in  most  cases,  would  not  provide  long-term  habitats  for  invasive  species.  For  example, 
well  pads,  communication  sites,  powerlines,  roads,  wind-energy  facilities,  and  other 
infrastructure  would  replace  existing  native  vegetation  with  pervious  or  impervious  surfaces  for 
a  period  exceeding  5  years. 
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•  Integrated  Pest  Management  includes  chemical,  mechanical,  biological,  and  cultural  techniques. 

•  The  introduction  of  aquatic  invasive  invertebrates,  vertebrates,  microorganisms,  and  pathogens 
can  threaten  the  stability  of  ecosystems,  create  serious  human  health  consequences,  and  cause 
substantial  economic  burdens.  Large  majorities  of  native  and  nonnative  species  do  not  pose  a 
threat  to  natural  or  human  systems.  However,  if  any  of  these  species  were  to  become  a 
concern,  the  WFO  and  CYFO  would  cooperate  and  coordinate  with  appropriate  government 
agencies,  private  industry,  and  other  interested  parties  involved  in  public  education  efforts  and 
control,  management,  and  research  of  invasive  species. 

4.4.4. 2  Summary  of  Impacts  by  Alternative 

Invasive  species  are  expected  to  spread  under  all  alternatives.  Surface  disturbance  can  increase  the 
spread  of  invasive  species  by  either  damaging  native  vegetation  and  creating  a  space  for  the 
establishment  of  invasive  species,  or  introducing  invasive  species  seed  and  plant  matter  from  machinery 
and  other  equipment.  Correspondingly,  alternatives  projected  to  involve  the  greatest  amount  of  surface 
disturbance  would  have  the  greatest  potential  to  increase  the  spread  of  invasive  species.  Reclamation 
requirements,  especially  the  development  of  reclamation  plans  prior  to  initiating  surface-disturbing 
activities,  would  decrease  long-term  disturbance  and  the  likelihood  of  invasive  species  establishment. 
Based  on  projected  surface  disturbance.  Alternative  C  would  result  in  the  greatest  potential  spread  of 
invasive  species,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Alternatives  D  and  F  are  projected  to  result  in 
greater  surface  disturbances  than  Alternative  A,  but  they  contain  additional  reclamation  requirements 
that  would  result  in  a  reduced  potential  for  the  spread  of  invasive  species. 

Fire  and  fuels  management,  motorized  vehicle  use,  and  livestock  grazing  would  have  the  greatest  impact 
on  the  spread  of  invasive  species.  Though  disturbance  caused  by  fire  can  spread  invasive  species,  when 
conditions  are  favorable  and  proactive  management  to  reestablish  native  plants  follows  closely  after, 
fire  can  be  a  tool  to  reestablish  historic  fire  regimes  that  favor  native  plants  over  invasive  species. 
Alternative  C  would  result  in  the  greatest  short-term  adverse  impacts  from  disturbance  due  to  fire  and 
fuels  management  and  the  greatest  potential  long-term  benefits  from  restoration  of  historic  fire 
regimes,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Closing  areas  to  motorized  vehicle  use  can  help 
prevent  the  unintentional  spread  of  invasive  species;  alternatives  B  and  E  restrict  travel  across  the 
largest  portion  of  the  Planning  Area,  and  would  provide  the  greatest  potential  reduction  in  the  spread  of 
invasive  species  from  motorized  vehicles,  followed  by  alternatives  F,  D,  A,  and  C.  The  potential  adverse 
impacts  from  livestock  grazing  related  spread  of  invasive  species  would  be  greatest  under  Alternative  C 
due  to  fewer  management  options  to  control  their  spread  (e.g.,  the  option  to  require  livestock  flushing); 
alternatives  A,  D,  F,  B,  and  E  contain  more  management  options  to  control  livestock  grazing  related 
invasive  species  spread. 

4.4.4. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

All  alternatives  could  result  in  proliferation  of  noxious  and  invasive  weeds  into  areas  considered  weed- 
free,  and  there  may  be  an  increase  in  noxious  and  invasive  weeds  where  they  already  exist.  In  general, 
surface-disturbing  activities  (e.g.,  mineral  development,  road  construction)  would  adversely  impact 
invasive  species  and  pest  management  under  all  alternatives.  Reclamation  of  these  areas  reduces  the 
chance  of  invasive  species  establishment.  Vegetation  treatments  would  beneficially  impact  the 
management  of  invasive  species  under  all  alternatives.  Treatments  may  cause  short-term  impacts  to 
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vegetation  by  decreasing  vegetation  production  and  increasing  establishment  of  early  successional 
species.  Long-term  impacts  could  include  increased  production  and  diversity  of  vegetation 
communities,  thereby  controlling  the  spread  of  invasive  species. 

ROW  authorizations  would  contribute  to  the  spread  of  invasive  species  under  all  alternatives.  The  road 
network  is  a  major  conduit  for  the  initial  spread  of  invasive  species,  although  the  availability  to  access 
areas  also  results  in  the  opportunity  to  find  and  treat  new  infestations.  ROWs  concentrated  in  a  corridor 
tend  to  localize  or  confine  disturbance  to  a  smaller  area  and  reduce  disturbance  in  areas  identified  as 
sensitive,  which  would  minimize  potential  impacts  from  invasive  species  spread. 

Indirect,  adverse,  short-  and  long-term  impacts  from  transportation  of  materials,  people,  and  vehicles 
occur  throughout  the  Planning  Area  at  recreation  sites,  trailheads,  trails,  and  transportation  routes. 
Invasive  species  are  established  in  some  of  these  areas  and  their  seeds  are  spread  to  other  areas  by 
vehicles,  people,  livestock,  and  wildlife.  Due  to  the  permanent  nature  of  most  recreation  sites,  trails, 
and  transportation  routes,  most  associated  adverse  impacts  under  all  alternatives  are  anticipated  to  be 
long-term. 

Fire  and  fuels  management  is  likely  to  impact  invasive  species  and  pest  management.  By  destroying  or 
damaging  invasive  plants  and  seeds,  beneficial  impacts  can  be  realized  based  on  the  timing  and  location 
of  fire.  Conversely,  adverse  impacts  from  suppression  activities  that  disturb  soil  and  from  fires  that 
remove  native  vegetation  and  expose  soil  result  in  conditions  that  provide  a  seedbed  for  weed 
establishment,  such  as  cheatgrass.  Most  weeds  can  out-compete  native  species  and  typically  respond 
rapidly  after  fire.  The  likelihood  of  weed  expansion  after  a  wildland  fire  increases  in  areas  where  weeds 
occur  or  are  nearby.  Firefighters  and  their  equipment  may  also  introduce  or  spread  weeds.  Impacts  of 
fire  management  are  not  just  limited  to  terrestrial  invasive  species;  the  use  of  water  for  fire  suppression 
and  rehabilitation  activities  can  also  contribute  to  the  spread  of  aquatic  invasive  species,  which  are 
anticipated  to  become  a  greater  management  challenge  in  the  Planning  Area.  Under  all  alternatives, 
fire-fighting  equipment  must  be  cleaned  in  areas  with  high-risk  aquatic  invasive  species  to  prevent  the 
spread  of  these  species.  The  adverse  impacts  from  fire  management  may  be  direct  or  indirect  because 
the  impact(s)  may  or  may  not  occur  immediately. 

Because  all  alternatives  would  be  managed  according  to  the  Standards  for  Healthy  Rangelands  and 
Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the  BLM  in  the  State 
of  Wyoming  (Appendix  N),  the  types  of  adverse  impacts  from  livestock  grazing  and  wild  horse  use  to 
vegetation  and  soil  are  expected  to  be  similar  among  alternatives.  The  number  and  distribution  of 
native  ungulates  and  current  allowable  management  levels  of  wild  horses  also  are  anticipated  to  be 
similar  among  alternatives,  because  the  number  of  AUMs  does  not  change  by  alternative.  The  impacts 
of  livestock,  wild  horse,  and  native  ungulate  grazing  on  the  management  of  invasive  species  from  all 
alternatives  are  anticipated  to  result  in  a  mix  of  beneficial  and  adverse  impacts. 

Livestock,  wild  horse  grazing,  and  native  ungulate  grazing,  depending  on  its  timing  and  intensity,  can 
cause  variable  impacts  to  invasive  species.  Short-  and  long-term  adverse  impacts  associated  with 
livestock,  wild  horse,  and  native  ungulate  grazing  are  anticipated  primarily  where  these  species 
concentrate  (e.g.,  water  sources,  trails,  favored  forage)  and  include  transport  of  weed  seeds  and 
disturbance  of  soil,  creating  environments  for  the  spread  of  invasive  species.  As  the  vegetation  of 
riparian/wetland  areas  is  fragile  and  these  areas  are  vulnerable  to  wildlife,  wild  horse,  and  livestock 
concentrations,  so  too  are  they  vulnerable  to  the  spread  of  invasive  species.  Fligh  densities  of  native 
ungulates  can  reduce  or  eliminate  shrub  seed  production  and  impair  recruitment  of  young  shrubs  (Kay 
1995).  In  addition,  as  vegetation  stubble  height  is  reduced,  there  can  be  a  shift  in  cattle  preference  and 
damage  to  vegetation  (Flail  and  Bryant  1995).  These  impacts  would  be  expected  to  result  in  adverse 
impacts  by  increasing  the  establishment  of  invasive  species. 
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Livestock  grazing  management  in  accordance  with  guidelines  associated  with  the  Standards  for  Healthy 
Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the 
BLM  in  the  State  of  Wyoming  (Appendix  N)  may  result  in  beneficial  impacts  by  improving  rangeland 
health  and  decreasing  the  potential  for  the  spread  and  establishment  of  invasive  species.  Studies  have 
shown  that  proper  livestock  grazing  management  can  increase  a  plant  community's  resistance  to 
cheatgrass  invasion  after  a  disturbance  such  as  wildland  fire  and  effectively  control  other  invasive 
species  (Hall  and  Bryant  1995,  Stohlgren  et  al.  1999,  Davies  et  al.  2009).  In  addition,  livestock  grazing  in 
sagebrush  communities  can  increase  plant  species  richness  and  diversity  (Manier  and  Hobbs  2007), 
decreasing  vulnerability  to  invasive  species  spread.  The  impacts  described  by  these  studies  are  expected 
to  remain  site-specific  in  the  Planning  Area  under  all  alternatives. 

Proactive  management  actions  common  to  all  alternatives  that  may  control  the  spread  of  invasive 
species  include  watershed  stabilization,  the  use  of  certified  noxious  weed-free  vegetation  products, 
developing  and  maintaining  an  invasive  species  and  pest  management  plan,  and  subjecting  surface- 
disturbing  activities  to  the  Wyoming  BLM  Mitigation  Guidelines  for  Surface-Disturbing  and  Disruptive 
Activities  (Appendix  H)  and  the  BLM  Reclamation  Policy  (BLM  2012b).  The  BLM  also  continues  to 
collaborate  with  cooperating  agencies  and  interested  stakeholders  in  educating  public  lands  users  about 
the  control  of  invasive  species,  funding  development  and  implementation  of  integrated  pest 
management,  and  reducing  and  preventing  the  expansion  of  cheatgrass.  Other  management  actions 
common  to  all  alternatives  can  adversely  impact  the  control  of  invasive  species,  such  as  restricting  aerial 
pesticide  application  when  its  use  conflicts  with  other  resource  management  objectives. 

Alternative  A 

Surface  Disturbance 

The  surface  disturbance  projected  for  Alternative  A  would  contribute  to  the  spread  of  invasive  species, 
in  both  the  short  and  long  term.  Short-term  impacts  would  occur  during  the  5  years  following 
disturbance  while  the  soil  is  bare  of  vegetation  and  reclamation  activities  strive  to  stabilize  the  soil  and 
revegetate  the  area.  Long-term  impacts  would  last  longer  than  5  years  due  to  reclamation  efforts  not 
completely  effective  in  preventing  weed  establishment. 

Surface-disturbing  activities  from  all  actions  listed  in  Appendix  T  provide  opportunities  for  the 
establishment  and  spread  of  invasive  species.  It  is  anticipated  that  BLM  actions  under  Alternative  A 
would  impact  136,253  acres  over  the  short  term  and  15,646  acres  over  the  long  term  in  the  Planning 
Area  (Table  4-1).  The  impacts  from  invasive  species  spread  due  to  surface  disturbance  under 
Alternative  A  are  anticipated  to  be  proportional  with  the  intensity  of  reasonable  foreseeable  actions 
shown  in  Appendix  T. 

Under  Alternative  A,  the  BLM  determines  the  rate  of  erosion  and  the  degree  of  soil  stability  during 
rangeland  health  evaluations.  The  BLM  requires  the  reestablishment  of  vegetative  cover  in  disturbed 
areas  within  5  years  of  initial  seeding  and  routine  seeding  on  a  priority  basis  in  disturbed  areas,  but  does 
not  require  reclamation  plans.  Based  on  reclamation  measures.  Alternative  A  would  have  the  highest 
opportunity  for  the  spread  of  invasive  species  in  disturbed  areas.  Under  Alternative  A,  activities  to 
control  invasive  species  would  disturb  the  surface  of  approximately  2,000  acres  (Appendix  T)  that  would 
be  reclaimed  in  the  long  term.  Surface  disturbance  to  control  weeds  is  likely  to  occur  in  areas  already 
infested,  and  therefore  is  not  likely  to  contribute  to  the  spread  of  invasive  species. 
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Resource  Uses 

Under  Alternative  A,  mineral  development  would  result  in  25,552  acres  of  short-term  and  13,033  acres 
of  long-term  surface  disturbance  (Appendix  T).  Most  of  the  Planning  Area  would  remain  open  to 
mineral  extraction.  Most  of  the  impacts  would  be  temporary  during  the  life  of  the  operation  with  most 
areas  of  disturbance  reclaimed  following  closure  of  operations.  Typically,  a  large  portion  of  a  mineral 
material  site  is  disturbed  leaving  the  area  prone  to  the  spread  of  invasive  species. 

Forest  and  woodland  treatments  and  forest  products  would  result  in  30,000  acres  of  short-term  surface 
disturbance  under  Alternative  A,  but  that  same  acreage  would  be  reclaimed  (Appendix  T).  Alternative  A 
allows  for  clear-cutting,  which  may  cause  adverse  impacts  by  generating  changes  to  the  microclimate 
and  destabilizing  soil,  thus  facilitating  the  spread  of  weeds  where  seed  sources  are  present.  Harvesting 
timber  on  commercial  forestland  in  a  manner  to  protect  watershed  and  riparian/wetland  habitat  values 
would  minimize  potential  impacts  from  invasive  species,  which  are  more  likely  to  spread  to  degraded 
habitats.  Alternative  A  allows  salvage  of  dead  stands  on  a  case-by-case  basis  but  does  not  use  the  full 
range  of  silviculture  treatments  to  manage  endemic  insect  and  disease  outbreaks. 

Utility  corridors  and  linear  ROWs  in  the  Planning  Area,  including  pipelines  and  powerlines,  would  result 
in  5,691  acres  of  short-term  disturbance;  however,  impacts  associated  with  these  activities  would  be 
reclaimed  and  mitigated  to  the  extent  practicable  through  standard  operating  procedures,  resulting  in 
minimal  long-term  disturbance  (Appendix  T).  Motorized  vehicle  use  to  maintain  these  corridors  has  the 
potential  to  cause  adverse  impacts  by  contributing  to  the  spread  of  weeds.  The  road  network  is  a  major 
conduit  for  the  initial  spread  of  invasive  species,  although  the  availability  to  access  areas  also  results  in 
the  opportunity  to  find  and  treat  new  infestations.  Alternative  A  results  in  1,966  acres  of  short-term  and 
983  acres  of  long-term  surface  disturbance  from  road  construction.  The  risk  of  adverse  impacts  due  to 
the  spread  of  invasive  species  is  expected  to  increase  proportionally  with  the  long-term  surface 
disturbance  from  new  road  construction. 

Under  Alternative  A,  the  creation  of  new  roads  and  trails  for  recreational  purposes  would  result  in  1,233 
acres  of  short-term  and  835  acres  of  long-term  surface  disturbance.  Adverse  impacts  would  result  from 
the  spread  of  invasive  species  into  potentially  undisturbed  areas  in  the  Planning  Area,  and  may  be 
correlated  with  the  amount  of  surface  disturbance  (Appendix  T).  Alternative  A  closes  68,115  acres  to 
motorized  vehicle  use,  resulting  in  beneficial  impacts  by  slowing  the  potential  spread  of  invasive  species 
transported  by  motor  vehicles.  Restricting  motorized  vehicle  use  (e.g.,  limiting  motorized  vehicle  use  to 
designated  roads  and  trails  in  areas  with  fragile  soils)  would  reduce  the  threat  of  invasive  species 
establishment  and  spread. 

The  degree  of  recreational  site  development  under  Alternative  A  may  result  in  adverse  and  beneficial 
impacts.  The  BLM  projects  recreational  site  development  to  result  in  approximately  350  acres  of  long¬ 
term  surface  disturbance,  which  may  leave  these  areas  more  vulnerable  to  invasive  species  spread. 
However,  when  recreational  developments  confine  dispersed  recreation  to  areas  with  higher  use  (e.g., 
vehicle  barriers),  beneficial  impacts  may  result  by  reducing  surface  disturbance  and  the  potential  for 
introduction  of  invasive  species  to  undisturbed  areas.  In  addition,  detection  and  treatment  of  new 
noxious  weed  infestations  are  more  likely  at  centrally  developed  locations  than  over  larger  areas  with 
more  dispersed  recreational  activity.  At  developed  sites,  educational  and  prevention  materials  can  be 
displayed  and  interpreted  to  the  public  resulting  in  the  potential  for  lower  risk  of  new  infestations  over 
time.  However,  when  developments  are  likely  to  generate  more  visitors  (e.g.,  trail  or  access  route 
improvements)  then  they  are  likely  to  cause  adverse  impacts,  as  recreationists  spread  the  seeds  and 
material  of  weeds.  In  general,  recreation  management  actions  under  Alternative  A  call  for  more 
development,  if  demand  warrants,  of  facilities  to  augment  and  enhance  visitor  use  and  enjoyment 
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including  fire  rings,  comfort  stations,  parking  areas,  road  improvements  and  vehicle  barriers,  the 
impacts  of  which  are  likely  to  be  site  specific. 

Alternative  A  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water, 
wetlands,  riparian,  or  other  areas  with  sensitive  vegetation,  such  as  reclaimed  or  reforested  areas.  This 
restriction  would  provide  beneficial  impacts  by  preventing  livestock  and  native  ungulate  concentration, 
therefore  reducing  the  potential  to  spread  invasive  species  in  these  areas. 

Under  Alternative  A,  the  BLM  evaluates  "I"  category  livestock  grazing  allotments  and  AMPs  to  determine 
if  they  are  meeting  the  Wyoming  Standards  for  Healthy  Rangelands,  resulting  in  the  least  amount  of 
monitoring  among  the  alternatives.  Based  on  the  lack  of  a  required  72-hour  holding  period  for  livestock 
(see  'Proactive  Management'  below)  and  less  monitoring  of  grazing  allotments,  livestock  grazing  under 
Alternative  A  is  anticipated  to  have  short-  and  long-term  adverse  impacts. 

Special  Designations 

In  general,  special  designations  under  Alternative  A  (ACECs  and  WSAs)  place  restrictions  on  surface- 
disturbing  activities  (e.g.,  mineral  development,  ROW  development,  and  fire  suppression)  that  may 
facilitate  the  spread  of  weeds.  These  restrictions  would  result  in  beneficial  impacts  to  the  management 
of  invasive  species.  Current  management  designates  nine  ACECs  under  Alternative  A. 

Resources 

Resource  management  actions  would  result  in  adverse  and  beneficial  impacts  to  invasive  species  and 
pest  management.  Managing  to  maintain  or  enhance  native  vegetation  would  result  in  indirect 
beneficial  impacts  by  controlling  the  spread  of  weeds.  Other  resource  programs  may  also  result  in 
adverse  impacts  to  managing  invasive  species,  primarily  by  limiting  their  control  (e.g.,  restricting  the 
application  of  pesticides)  to  avoid  conflicts  with  other  resource  management  objectives. 

Management  actions  specific  to  Alternative  A  allow  the  aerial  application  of  pesticides  on  a  case-by-case 
basis,  the  most  efficient  means  of  controlling  invasive  species  at  the  landscape  scale,  thereby 
beneficially  affecting  invasive  species  and  pest  management. 

Alternative  A  utilizes  fire  to  restore  fire  adapted  ecosystems  and  reduce  hazardous  fuels.  Vegetation 
response  following  planned  ignitions  and  mechanical  and  chemical  treatment  varies  depending  on  a  set 
of  factors  such  as  fire  conditions,  timing,  and  pre-  and  post-treatment  weather  conditions.  Impacts  to 
the  spread  of  invasive  species  from  fire  and  fuels  management  under  Alternative  A  are  likely  to  be  site 
and  species  specific.  No  specific  management  actions  that  address  the  use  of  fire  to  control  weed 
species  exist  under  Alternative  A.  Based  on  projected  surface  disturbance  (Appendix  T),  fire  and  fuels 
management  under  Alternative  A  may  result  in  adverse  impacts  in  areas  where  fire  facilitates  the  spread 
of  invasive  species,  such  as  cheatgrass,  and  beneficial  impacts  where  it  restores  native  fire-adapted 
vegetation. 

Under  Alternative  A,  vegetation  management  involves  implementing  DPC  objectives  for  watershed 
protection,  forestland  management,  and  livestock  grazing  on  600,000  acres.  Widespread  vegetation 
management  may  result  in  beneficial  impacts  by  controlling  and  monitoring  the  spread  of  invasive 
species  in  these  managed  areas.  Vegetation  not  meeting  DPC  has  the  highest  risk  of  having  lost  or  losing 
key  ecosystem  components  that  make  these  areas  more  vulnerable  to  invasive  species  establishment. 
Managing  riparian/wetland  areas  toward  achieving  PFC  would  result  in  beneficial  impacts  by  controlling 
the  spread  of  invasive  species  in  these  areas. 
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Proactive  Management 

Proactive  management  actions  specific  to  the  invasive  species  and  pest  management  program  would 
focus  on  aerial  pesticide  restrictions  and  livestock  flushing.  Allowing  the  aerial  application  of  pesticides 
on  a  case-by-case  basis  would  result  in  the  greatest  beneficial  impact  to  the  management  of  invasive 
species  by  placing  the  fewest  restrictions  on  aerial  pesticide  application. 

The  transport  of  invasive  species  seeds  and  material  by  livestock  and  native  ungulates  occurs  when  they 
attach  to  the  animals'  coats  and  feet  or  are  ingested.  One  method  to  control  the  spread  of  invasive 
species  ingested  by  livestock  is  to  hold  the  animals  in  one  area  before  they  are  allowed  to  move  to  other 
areas.  A  holding  period  of  72  hours  allows  the  animals  to  flush  the  ingested  weed  material  from  their 
systems  so  they  would  not  transport  the  ingested  material  to  uninfested  areas.  Alternative  A  requires 
livestock  flushing  on  a  case-by-case  basis,  but  does  not  require  a  holding  period  before  moving  livestock 
onto  or  within  public  lands.  Proactive  management  actions  under  Alternative  A  are  expected  to  help 
control  the  spread  of  invasive  species. 

Alternative  B 

Surface  Disturbance 

The  projected  long-term  disturbance  acreage  for  Alternative  B  is  approximately  31  percent  less  than 
Alternative  A.  Compared  to  Alternative  A,  Alternative  B  has  stricter  requirements  (e.g.,  50  percent  pre¬ 
disturbance  of  vegetative  cover  within  three  growing  seasons,  80  percent  cover  within  5  years  of  initial 
seeding,  topsoil  salvage,  and  development  of  a  reclamation  plan  before  surface  disturbance)  regarding 
the  reclamation  of  disturbed  areas.  These  measures  would  result  in  beneficial  impacts  decreasing  the 
likelihood  of  invasive  species  establishment  and  spread.  Although  the  extent  of  treatments  for  invasive 
species  and  pests  would  be  less  under  this  alternative— indicated  by  the  projected  surface  disturbance 
from  invasive  species  and  pest  management  (Appendix  T)— the  less  overall  surface  disturbance  and 
proactive  reclamation  requirements  under  Alternative  B  may  result  in  less  adverse  impacts  due  to  the 
lower  potential  for  the  spread  of  invasive  species  in  comparison  to  Alternative  A. 

Resource  Uses 

Under  Alternative  B,  mineral  development  would  result  in  17,306  acres  of  short-term  surface 
disturbance  and  6,206  acres  of  long-term  surface  disturbance,  likely  having  the  less  adverse  impacts  to 
invasive  species  management  than  Alternative  A  (Appendix  T).  The  types  of  impacts  from  mineral 
development  under  Alternative  B  would  be  similar  to  those  under  Alternative  A. 

Forest  and  woodland  treatments  and  recovery  of  forest  products  are  projected  to  result  in  20,000  acres 
of  short-term  surface  disturbance  under  Alternative  B  (Appendix  T);  however,  all  of  this  acreage  would 
be  reclaimed.  Alternative  B  prohibits  clear-cutting,  which  is  likely  to  result  in  beneficial  impacts  by 
maintaining  microclimatic  and  soil  conditions  so  there  is  less  opportunity  for  the  establishment  of 
invasive  species.  Timber  harvest  is  only  allowed  in  areas  where  natural  processes  are  unable  to 
accomplish  forest  health  goals,  likely  resulting  in  less  use  of  motorized  machinery  that  can  disturb  soils 
and  carry  invasive  species  seeds.  Under  Alternative  B,  these  practices  would  have  a  more  beneficial 
impact  by  slowing  the  spread  of  invasive  plant  species,  compared  to  Alternative  A.  However,  managing 
endemic  insect  and  disease  outbreaks  only  as  necessary  for  human  health  and  safety  and  prohibiting 
precommercial  thinning  would  adversely  affect  pest  management  by  limiting  bark  beetle  control  efforts. 

Utility  corridors  and  linear  ROWs  in  the  Planning  Area,  including  pipelines  and  powerlines,  would  involve 
3,975  acres  of  short-term  and  721  acres  of  long-term  surface  disturbance  (Appendix  T);  Alternative  B 
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would  involve  1,229  acres  of  short-term  and  615  acres  of  long-term  surface  disturbance  due  to  road 
construction.  These  disturbances  would  result  in  impacts  similar  to  Alternative  A,  but  to  a  lesser  degree. 
The  risk  of  adverse  impacts  from  the  spread  of  invasive  species  is  expected  to  increase  proportionally 
with  long-term  surface  disturbance  from  new  road  construction. 

Under  Alternative  B,  the  creation  of  new  roads  and  trails  for  recreational  purposes  would  result  in  2,776 
acres  of  short-term  and  1,068  acres  of  long-term  surface  disturbance,  slightly  more  disturbance  than 
Alternative  A  (Appendix  T).  The  resulting  impact  would  be  the  potential  spread  of  invasive  species  into 
new  areas  where  disturbance  occurs.  Alternative  B  closes  more  area  to  motorized  vehicle  use  and  limits 
motorized  vehicle  use  to  designated  roads  and  trails  in  more  area,  compared  to  Alternative  A. 

Restricting  motorized  vehicle  access  would  reduce  the  area  to  which  vehicles  may  spread  invasive 
species;  however,  restricting  vehicle  access  would  also  make  detection  and  subsequent  treatment  of 
new  or  expanding  weed  areas  more  difficult.  Prohibiting  off-road  motorized  vehicle  use  for  big  game 
retrieval  and  dispersed  campsite  access  in  areas  with  limited  travel  designations  would  result  in 
beneficial  impacts  by  controlling  the  spread  of  invasive  species  from  motorized  travel.  For  known  weed 
infestations  selected  for  treatment,  the  BLM  may  authorize  motorized  vehicle  use  for  performing 
treatment  activities,  where  appropriate.  Overall,  adverse  impacts  from  motorized  vehicle  use  would  be 
less  than  under  Alternative  A. 

In  areas  developed  for  recreational  use  outside  of  SRMAs,  further  development  to  enhance  recreation 
and  visitor  services  would  generally  be  less  extensive  under  Alternative  B  than  Alternative  A.  However, 
recreational  development  in  SRMAs  and  RMZs  would  be  greater  under  Alternative  B.  Developments 
would  include  new  trails  and  trailheads,  access  route  improvements,  and  new  motorized  touring  loops 
that  may  increase  public  access  and  the  potential  for  invasive  species  spread  but  may  also  consolidate 
recreational  activity  to  facilitate  potential  detection  and  treatment.  Due  to  more  intensive  management 
of  SRMAs  and  RMZs  to  maintain  the  desired  recreation  setting  and,  therefore,  the  more  active  control  of 
invasive  species,  recreational  use  under  Alternative  B  would  result  in  fewer  adverse  impacts  to  invasive 
species  and  pest  management  than  under  Alternative  A. 

Alternative  B  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water, 
wetlands,  riparian,  or  other  areas  with  sensitive  vegetation  such  as  reclaimed  or  reforested  areas.  This 
alternative  provides  the  largest  buffer  and  would,  therefore,  provide  greater  beneficial  impacts  than 
Alternative  A  by  controlling  the  spread  of  invasive  species  by  livestock  and  native  ungulates  in  these 
vulnerable  areas. 

Under  Alternative  B,  the  BLM  closes  large  areas— including  crucial  winter  range  for  elk  and  greater  sage- 
grouse  Key  Habitat  Areas— to  livestock  grazing,  allowing  existing  uses  pending  site-specific  analysis. 
Closing  areas  to  livestock  grazing  would  limit  the  transport  of  invasive  species  and  reduce  the  overall 
consumption  of  native  vegetation,  improving  plant  vigor,  and  resulting  in  more  effective  native  plant 
competition  over  possible  invasive  species  introduction.  However,  prohibiting  livestock  grazing  may 
preclude  its  use  as  a  tool  to  control  invasive  species  in  certain  areas  (Stohlgren  et  al.  1999,  DiTomaso 
2000).  The  opportunity  for  risk  of  introduction  of  noxious  weed  seeds  by  wildlife  or  birds  would  still 
remain  under  this  alternative. 

The  BLM  monitors  those  allotments  not  meeting  rangeland  health  standards  due  to  livestock  grazing 
under  Alternative  B.  This  management  action  may  require  an  increase  in  rangeland  monitoring, 
compared  to  Alternative  A,  which  would  provide  beneficial  impacts  by  monitoring  the  spread  of  invasive 
species  to  better  serve  control  and  treatment  efforts. 
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Special  Designations 

In  general,  special  designations  (e.g.,  ACECs  and  WSAs)  under  Alternative  B  place  more  restrictions  on 
surface-disturbing  activities  (e.g.,  mineral  development,  ROW  development,  and  fire  suppression)  that 
facilitate  the  spread  of  invasive  species,  compared  to  Alternative  A.  In  addition  to  the  nine  ACECs 
designated  under  Alternative  A,  four  existing  ACECs  would  be  expanded,  and  eight  new  ACECs 
designated  under  Alternative  B.  Although  seasonal  stipulations  on  invasive,  nonnative  pest  species 
control  in  the  Chapman  Bench,  Clarks  Fork  Canyon,  Rattlesnake  Mountain,  and  Sheep  Mountain  ACECs 
may  adversely  impact  invasive  species  management  by  restricting  control  methods  or  timing,  ACEC 
designations  under  this  alternative  would  place  restrictions  on  actions  most  likely  to  contribute  to  the 
spread  of  invasive  species,  resulting  in  the  more  beneficial  impacts  to  invasive  species  control, 
compared  to  Alternative  A.  Two  back  country  byways  would  be  designated  and  developed  under 
Alternative  B.  If  these  designations  and  facility  developments  increase  use  from  motorized  vehicles, 
then  adverse  impacts  may  result  from  increased  potential  to  spread  invasive  species  along  these 
byways. 

Resources 

Alternative  B  would  utilize  fire  to  restore  fire  adapted  ecosystems  and  reduce  hazardous  fuels. 
Vegetation  response  following  planned  ignitions  and  mechanical  and  chemical  treatment  typically  varies 
depending  on  a  set  of  factors  such  as  fire  conditions,  timing,  and  pre-  and  post-treatment  weather 
conditions.  Alternative  B  uses  mechanical,  chemical,  or  biological  treatments  in  the  wildland  urban 
interface  to  protect  structures  and  private  property  from  fire.  Mechanical  treatments  may  cause 
adverse  impacts  by  increasing  the  potential  of  invasive  species  spread,  because  the  surface  disturbance 
associated  with  these  treatments  would  occur  in  habitat  that  may  already  be  degraded.  In  other 
situations,  such  as  in  areas  affected  by  cheatgrass,  burning  has  a  greater  adverse  effect  on  weed  spread 
than  some  mechanical  treatments  may  have  (Keeley  2006).  Although  fire  and  fuels  management  under 
Alternative  B  may  result  in  less  short-term  surface  disturbance  than  Alternative  A  (Appendix  T)  and 
therefore  less  adverse  impacts  by  spreading  invasive  species,  it  would  also  result  in  less  long-term 
beneficial  impacts  from  restoring  native  fire-adapted  vegetation. 

Under  Alternative  B,  vegetation  management  would  be  less  extensive  than  Alternative  A.  Though  the 
BLM  would  manage  to  achieve  or  make  progress  towards  the  reference  state  plant  community  based  on 
the  ESD  for  the  site  and  maintain  native  plant  communities  on  contiguous  blocks  of  BLM-administered 
land.  This  would  result  in  beneficial  impacts  by  limiting  new  areas  susceptible  to  invasive  species  spread 
due  to  improved  habitat  integrity.  The  greater  reliance  on  natural  processes  for  vegetation  treatment 
under  this  alternative  would  result  in  a  smaller  beneficial  impact  that  vegetation  management  under 
Alternative  A.  Alternative  B  also  prohibits  the  aerial  application  of  pesticides  within  1  mile  of  special 
status  plant  species  populations,  which  may  result  in  adverse  impacts  by  limiting  widespread  pesticide 
use  to  control  invasive  species  spread.  As  managing  riparian/wetland  areas  toward  DPC  is  assumed  to 
exceed  the  requirements  of  managing  toward  RFC,  Alternative  B  may  result  in  greater  beneficial  impacts 
than  Alternative  A  by  controlling  the  spread  of  invasive  species  in  these  areas. 

Proactive  Management 

The  BLM  prohibits  the  aerial  application  of  pesticides  within  Vi  mile  of  riparian/wetland  areas  and 
aquatic  habitats  under  Alternative  B.  Although  this  restriction  may  adversely  affect  the  control  of 
invasive  species,  exceptions  can  be  made  to  manage  riparian  weed  species  when  the  beneficial  impacts 
of  invasive  species  control  are  greater  than  the  risks  to  aquatic  habitat  from  pesticides  applied  in 
conformance  to  label  requirements. 
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Allowing  the  authorized  officer,  on  a  case-by-case  basis,  to  hold  livestock  that  may  have  ingested 
invasive  species  material  or  seeds  for  a  period  of  72  hours  would  reduce  the  potential  of  livestock  to 
transport  invasive  species  material  or  seeds  under  Alternative  B.  This  allows  the  animals  to  flush  the 
ingested  invasive  species  material  from  their  systems  before  moving  on  to  or  within  public  lands.  It  is 
anticipated  that  this  action,  more  than  actions  under  other  alternatives,  may  reduce  the  adverse, 
indirect  impacts  associated  with  the  spread  of  invasive  species  from  livestock. 

Alternative  C 

Surface  Disturbance 

Alternative  C  is  projected  to  result  in  the  greatest  acreage  of  short-term  surface  disturbance.  The 
projected  long-term  disturbance  acreage  for  Alternative  C  is  approximately  165  percent  more  than 
Alternative  A,  283  percent  more  than  Alternative  B,  and  127  percent  more  than  Alternative  D. 
Alternative  C  has  less  stringent  reclamation  requirements  (e.g.,  30  percent  desired  vegetative  cover 
within  three  growing  seasons,  and  no  subsequent  requirement)  than  alternatives  B  and  D,  but 
potentially  more  stringent  requirements  than  Alternative  A  by  requiring  reclamation  plans  on  a  case-by- 
case  basis.  Additionally,  seeding  of  areas  not  meeting  resource  objectives  using  approved  seed  mixes 
containing  both  native  and  nonnative  species  may  allow  for  the  selection  of  species  most  capable  of 
competing  with  invasive  species  and,  therefore,  reduce  the  chances  of  invasive  species  establishment  in 
these  areas  relative  to  Alternative  A.  Alternative  C  is  likely  to  result  in  the  most  short-  and  long-term 
adverse  impacts  by  providing  the  most  opportunity  for  invasive  species  spread  in  disturbed  areas. 
Although  the  extent  of  treatments  for  invasive  species  and  pests  would  be  twice  that  of  alternatives  A 
and  D  and  40  times  more  than  Alternative  B— indicated  by  the  projected  surface  disturbance  from 
invasive  species  and  pest  management  (Appendix  T)— the  greater  overall  surface  disturbance  and 
limited  requirements  for  revegetation  under  Alternative  C  may  have  the  greatest  adverse  impacts  to 
invasive  species  and  pest  management. 

Resource  Uses 

Under  Alternative  C,  mineral  development  would  result  in  25,912  acres  of  short-term  and  13,180  acres 
of  long-term  surface  disturbance  (Appendix  T).  Thus,  Alternative  C  would  result  in  similar  adverse 
impacts  to  those  under  Alternative  A,  but  to  a  greater  degree.  Most  of  the  Planning  Area  would  remain 
open  to  mineral  extraction,  with  the  least  acreage  closed  compared  to  the  other  alternatives.  Most  of 
the  impacts  would  be  temporary  during  the  life  of  the  operation  with  most  areas  of  disturbance 
reclaimed  following  closure  of  operations. 

Forest  and  woodland  treatments  and  recovery  of  forest  products  would  result  in  40,000  acres  of  short¬ 
term  surface  disturbance  under  Alternative  C,  but  no  long-term  surface  disturbance  due  to  complete 
reclamation  of  these  sites  (Appendix  T).  Alternative  C  would  allow  larger  clear-cuts  than  Alternative  A 
and  the  continued  use  of  spur  roads  to  complete  other  resource  goals  or  for  new  recreational  purposes 
would  increase  the  potential  spread  of  invasive  species  from  vehicle  use  in  these  areas.  Commercial 
forestland  would  be  open  to  timber  harvesting,  resulting  in  the  greatest  adverse  impacts  for  potential 
invasive  plant  species  spread  from  motorized  machinery  and  soil  disturbance,  compared  to  the  other 
alternatives.  However,  managing  endemic  insect  and  disease  with  the  full  range  of  silviculture 
techniques  and  treatment  methods  and  allowing  precommercial  thinning  and  salvage  operations  would 
beneficially  impact  pest  management  such  as  bark  beetle  control. 

Utility  corridors  and  linear  ROWs  in  the  Planning  Area,  including  pipelines  and  powerlines,  would  involve 
8,559  acres  of  short-term  and  2,563  acres  of  long-term  surface  disturbance  (Appendix  T),  which  would 
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result  in  impacts  similar  to  Alternative  A,  but  to  a  greater  degree.  Alternative  C  would  involve  4,638 
acres  of  short-term  and  2,319  acres  of  long-term  surface  disturbance  from  road  construction  alone,  the 
most  of  all  alternatives  (Appendix  T).  The  risk  of  adverse  impacts  due  to  the  spread  of  invasive  species  is 
expected  to  increase  proportionally  with  long-term  surface  disturbance  from  new  road  construction. 

Under  Alternative  C,  the  creation  of  new  roads  and  trails  for  recreational  purposes  would  result  in 
12,907  acres  of  short-term  and  12,735  acres  of  long-term  surface  disturbance,  the  most  of  all  the 
alternatives  (Appendix  T).  The  resulting  impact  would  be  the  potential  spread  of  invasive  species  into 
new  areas  where  disturbance  occurs.  Alternative  C  limits  motorized  vehicle  use  to  designated  roads  and 
trails  in  less  acreage  than  alternatives  B  and  D— though  more  acreage  than  Alternative  A— closes  the 
least  acreage  to  motorized  vehicle  use,  and  allows  off-road  motorized  vehicle  use  for  big  game  retrieval 
and  dispersed  campsite  access  in  areas  with  limited  travel  designations,  which  would  result  in  the 
greatest  potential  adverse  impacts  from  the  spread  of  invasive  species,  compared  to  the  other 
alternatives.  Conversely,  less  restrictive  travel  management  under  this  alternative  would  allow  the 
greatest  access  to  detect  new  and  treat  existing  invasive  species  infestations,  which  may  result  in  a 
beneficial  impact  to  the  control  of  these  species. 

In  areas  developed  for  recreational  use,  impacts  from  recreational  development  under  Alternative  C 
would  be  similar  to  those  under  Alternative  A,  but  to  a  greater  degree.  The  potential  visitor  increase  to 
recreational  areas  may  be  greater  than  Alternative  B,  but  if  the  BLM  upgrades  or  develops  facilities  in 
response  to  demand,  the  consolidation  of  recreational  activity  may  result  in  beneficial  impacts  to 
invasive  species  and  pest  management  as  described  under  Alternative  A.  Alternative  C  manages  the 
least  areas  as  SRMAs,  and  therefore  would  pursue  the  least  intensive  management  to  maintain  the 
desired  recreation  setting,  resulting  in  the  least  beneficial  impact  to  invasive  species  control. 

Alternative  C  allows  the  placement  of  salt,  mineral,  or  forage  supplements  in  wetlands,  riparian,  or  other 
areas  with  sensitive  vegetation  such  as  reclaimed  or  reforested  areas  to  maximize  livestock  use.  The 
potential  concentrated  livestock  use  and  associated  soil  disturbance  and  invasive  species  spread  would 
be  the  greatest  under  Alternative  C,  compared  to  the  other  alternatives. 

Under  Alternative  C,  the  BLM  excludes  livestock  grazing  from  the  same  areas  as  Alternative  A,  but 
manages  livestock  grazing  to  optimize  commodity  production  while  meeting  rangeland  health 
standards,  not  to  provide  for  the  enhancement  of  other  resource  values.  The  potential  adverse  impacts 
by  allowing  livestock  grazing  in  areas  where  it  is  likely  to  contribute  to,  rather  than  help  control,  the 
spread  of  invasive  species  would  be  greatest  under  this  alternative.  Alternative  C,  by  prioritizing 
monitoring  on  "I"  category  allotments  and  those  allotments  not  meeting  rangeland  health  standards 
due  to  current  livestock  grazing,  would  result  in  more  monitoring  to  aid  invasive  species  detection  and 
treatment  than  Alternative  A. 

Special  Designations 

In  general,  special  designations  (e.g.,  ACECs  and  WSAs)  under  Alternative  C  would  place  the  least 
restrictions  on  surface-disturbing  activities  (e.g.,  mineral  development,  ROW  development,  and  fire 
suppression)  that  facilitate  the  spread  of  invasive  species.  Furthermore,  only  the  Spanish  Point  Karst 
and  Brown/Howe  Dinosaur  Area  ACECs  would  be  designated  under  this  alternative,  providing  the  fewest 
beneficial  impacts  from  special  designations  from  limiting  surface  disturbance  to  control  the  spread  of 
invasive  species,  compared  to  the  other  alternatives. 

Resources 

Alternative  C  would  utilize  fire  to  restore  fire  adapted  ecosystems  and  reduce  hazardous  fuels. 
Vegetation  response  following  planned  ignitions  and  mechanical  and  chemical  treatment  varies 
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depending  on  a  set  of  factors  such  as  fire  conditions,  timing,  and  pre-  and  post-treatment  weather 
conditions.  Mechanical,  chemical,  or  biological  treatments  would  be  used  across  the  landscape  as 
needed  to  restore  vegetative  diversity  and  reduce  the  risk  of  unnatural  fire.  Although  fire  management 
actions  result  in  the  greatest  amount  of  surface  disturbance  in  the  short  term,  by  restoring  vegetative 
diversity  the  risk  of  invasive  species  establishment  would  decrease,  resulting  in  beneficial  impacts  in  the 
long  term.  Under  Alternative  C,  the  BLM  would  seek  to  restore  vegetation  diversity  while  decreasing  the 
risk  of  unnatural  fire.  Fire  management  under  this  alternative  is  likely  to  result  in  the  greatest  long-term 
beneficial  impact,  compared  to  the  other  alternatives. 

Under  Alternative  C,  the  BLM  manages  grasslands  and  shrublands  toward  meeting  the  Wyoming 
Standards  for  Healthy  Rangelands  (Appendix  N)  in  the  greatest  acreage,  compared  to  the  other 
alternatives.  However,  the  BLM  does  not  manage  to  maintain  native  species  on  contiguous  blocks  of 
BLM-administered  land.  Managing  all  riparian/wetland  areas  to  meet  or  make  progress  toward  RFC 
while  prioritizing  areas  functioning  at-risk  with  a  downward  trend  or  in  nonfunctioning  condition  would 
focus  management  on  those  areas  most  vulnerable  to  invasive  species  spread  and  may  result  in  a 
greater  beneficial  impact  than  riparian/wetland  management  under  Alternative  A.  Due  to  the  larger 
extent  of  vegetation  management.  Alternative  C  may  result  in  more  beneficial  impacts  to  control  the 
spread  of  invasive  species  than  alternatives  A,  B,  and  D. 

Prohibiting  the  aerial  application  of  pesticides  within  %  mile  of  special  status  plant  species  would  result 
in  a  greater  potential  adverse  impact  than  Alternative  A,  but  less  than  Alternative  B,  by  limiting 
widespread  pesticide  use  to  control  invasive  species. 

Proactive  Management 

The  BLM  prohibits  aerial  application  of  pesticides  within  100  feet  of  riparian/wetland  areas  and  aquatic 
habitats  under  Alternative  C.  Although  this  restriction  would  adversely  affect  the  control  of  invasive 
species,  exceptions  could  be  made  to  manage  riparian  weed  species,  when  the  beneficial  impacts  of 
invasive  species  control  are  greater  than  the  risks  from  pesticides  to  aquatic  habitat  when  applied  in 
conformance  with  the  label.  Proactive  management  under  Alternative  C  includes  expansion  of 
integrated  pest  management  for  identified  infestations,  a  beneficial  impact,  but  a  reduction  in  livestock 
management  measures  (i.e.,  livestock  flushing)  that  may  prevent  new  infestations,  an  adverse  impact. 

Alternative  D 

Surface  Disturbance 

The  projected  long-term  disturbance  acreage  for  Alternative  D  is  approximately  17  percent  more  than 
Alternative  A,  68  percent  more  than  Alternative  B,  and  56  percent  less  than  Alternative  C.  Overall, 
Alternative  D  has  more  stringent  reclamation  requirements  than  alternatives  A  and  C,  but  less  than 
Alternative  B.  The  BLM  allows  nonnative  species  for  seeding,  which  would  result  in  similar  beneficial 
impacts  to  those  under  Alternative  C.  Alternative  D  is  likely  to  result  in  more  short-term  adverse 
impacts  than  Alternative  A,  but  less  long-term  adverse  impacts  by  employing  reclamation  practices  that 
reduce  the  opportunity  for  invasive  species  spread  in  disturbed  areas.  The  extent  of  treatments  for 
invasive  species  and  pests  under  Alternative  D  is  similar  to  that  under  Alternative  A. 
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Resource  Uses 

Under  Alternative  D,  mineral  development  would  result  in  25,229  acres  of  short-term  and  12,733  acres 
of  long-term  surface  disturbance  (Appendix  T).  Mineral  development  under  Alternative  D  would  result 
in  similar  adverse  impacts  to  those  under  Alternative  A,  but  to  a  lesser  degree. 

Forest  and  woodland  treatments  and  recovery  of  forest  products  would  result  in  impacts  similar  to 
Alternative  A,  but  to  a  greater  degree  from  allowing  clear  cuts  up  to  100  acres.  However,  managing 
endemic  insects  and  disease  with  the  full  range  of  silviculture  techniques  and  treatment  methods  and 
allowing  precommercial  thinning  and  salvage  operations  would  create  beneficial  impacts  similar  to 
Alternative  C. 

Under  Alternative  D,  utility  corridors,  new  road  construction,  and  linear  ROWs,  including  pipelines  and 
powerlines,  would  result  in  impacts  similar  to  Alternative  A.  However,  managing  more  area  as  ROW 
avoidance  or  exclusion  areas  under  this  alternative  may  consolidate  ROW  development  and,  therefore, 
limit  the  dispersal  of  invasive  species. 

Under  Alternative  D,  the  creation  of  new  roads  and  trails  for  recreational  purposes  would  involve  5,820 
acres  of  short-term  and  3,941  acres  of  long-term  surface  disturbance,  the  second  most  of  the 
alternatives  (Appendix  T).  The  resulting  impact  would  be  the  potential  spread  of  invasive  species  into 
new  disturbed  areas.  Alternative  D  closes  the  second  largest  acreage  to  motorized  vehicle  use  and  limits 
motorized  vehicle  use  to  designated  roads  and  trails  in  the  second  largest  acreage  compared  to  other 
alternatives.  Alternative  D  also  limits  off-road  vehicle  travel  for  big  game  retrieval  and  dispersed 
campsite  access  to  within  300  feet  of  established  roads.  Under  Alternative  D,  beneficial  and  adverse 
impacts  to  invasive  species  management  would  be  greater  than  under  alternatives  A  and  C,  but  less  than 
under  Alternative  B. 

Recreational  development  under  Alternative  D  in  areas  outside  SRMAs  would  result  in  impacts  similar  to 
Alternative  C.  Recreation  management  actions  in  SRMAs  would  result  in  impacts  similar  to  those  under 
Alternative  B,  but  to  a  lesser  extent  because  SRMAs  encompass  less  acreage  under  Alternative  D. 

Livestock  grazing  management  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A. 
Allotment  monitoring  would  cause  beneficial  impacts  similar  to  Alternative  C,  but  to  a  greater  degree. 
Prioritizing  monitoring  on  allotments  that  do  not  meet  rangeland  health  standards  due  to  all  livestock 
grazing,  not  just  current,  may  increase  monitoring  in  more  areas  vulnerable  to  invasive  species  spread. 

Special  Designations 

Special  designations  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A,  but  to  a  greater 
degree.  In  addition  to  the  nine  ACECs  designated  under  Alternative  A,  Alternative  D  designates  four  new 
ACECs  and  two  new  management  areas  that  emphasize  resource  protection,  placing  more  restrictions 
on  resource  uses  and  activities  likely  to  contribute  to  the  spread  of  invasive  species.  Although  seasonal 
stipulations  on  controlling  invasive,  nonnative  pest  species  in  the  Chapman  Bench  Management  Area 
and  the  Clarks  Fork  Canyon  and  Sheep  Mountain  ACECs  may  adversely  affect  invasive  species 
management  by  restricting  control  methods  or  timing,  ACEC  designations  under  Alternative  D  would 
create  more  beneficial  impacts  than  under  alternatives  A  and  C  by  limiting  the  spread  of  invasive 
species. 
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Resources 

Fire  and  fuels  management  practices  under  Alternative  D  would  result  in  impacts  to  invasive  species  and 
pest  management  similar  to  Alternative  A  in  both  extent  and  intensity.  Similar  to  Alternative  B, 
Alternative  D  places  more  emphasis  on  using  fire  as  a  resource  management  tool,  which  may 
beneficially  impact  invasive  species  management  if  the  BLM  uses  fire  more  frequently  in  areas  where  it 
helps  to  control  the  spread  of  invasive  species. 

Vegetation  management  under  Alternative  D  would  create  beneficial  impacts  similar  to  Alternative  B, 
but  to  a  lesser  degree  and  extent.  Based  on  the  amount  of  projected  surface  disturbance  (Appendix  T), 
Alternative  D  would  actively  manage  a  similar  amount  of  vegetation  as  Alternative  A.  However, 
Alternative  D  would  maintain  contiguous  blocks  of  native  plant  communities  and  manage  some  areas 
under  for  a  higher  plant  community  state  or  phase  (based  on  state  and  transition  models  in  ESDs)  where 
site-specific  management  objectives  determine  that  a  higher  plant  community  state  or  phase  is 
desirable.  As  a  result,  vegetation  management  under  Alternative  D  would  result  in  beneficial  impacts 
similar  to  Alternative  B  but  to  a  greater  extent.  Management  of  riparian/wetland  vegetation  would 
create  beneficial  impacts  similar  to  Alternative  C,  but  to  a  greater  degree  because  Alternative  D 
manages  certain  areas  to  obtain  DFC,  which  requires  more  intensive  management  than  RFC. 

Avoiding  aerial  applications  of  herbicides  within  %  mile  of  BLM  special  status  plant  species  would  result 
in  similar  adverse  impacts  to  invasive  species  management  as  those  under  Alternative  C,  but  to  a  lesser 
degree. 

Proactive  Management 

Proactive  management  actions  to  control  the  spread  of  invasive  species  under  Alternative  D  would 
create  impacts  similar  to  Alternative  A. 

Aiternative  E 

Surface  Disturbance 

Under  Alternative  E,  the  projected  long-term  disturbance  acreage  is  least  among  the  alternatives  and  is 
approximately  31  percent,  2  percent,  74  percent,  42  percent,  and  40  percent  less  than  alternatives  A,  B, 
C,  D,  and  F,  respectively.  Reclamation  requirements  of  disturbed  areas  under  Alternative  E  would  be  the 
same  as  Alternative  B,  except  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  would  include 
additional  proactive  reclamation  requirements  for  disturbed  sites.  Although  the  use  of  herbicides  would 
be  minimized  under  this  alternative  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  the  overall 
amount  of  surface  disturbance,  proactive  reclamation  requirements,  and  additional  management 
measures  in  the  ACEC  would  result  in  the  least  potential  for  the  spread  of  invasive  species  when 
compared  to  the  other  alternatives. 

Resource  Uses 

Mineral  development  would  result  in  17,297  acres  of  short-term  surface  disturbance  and  6,202  acres  of 
long-term  surface  disturbance  under  Alternative  E.  Although  these  overall  disturbance  estimates  are 
the  same  as  Alternative  B,  the  location  of  mineral  development  may  vary  due  to  greater  limitations  on 
surface  disturbance  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres)  under 
Alternative  E. 

Approximately  20,000  acres  of  short-term  surface  disturbance  associated  with  forest  and  woodland 
treatments  and  recovery  of  forest  products  are  projected  to  result  under  Alternative  E  (Appendix  T); 
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however,  all  of  this  acreage  would  be  reclaimed.  Under  Alternative  E,  timber  harvest  management 
would  be  the  same  as  Alternative  B,  and  the  associated  surface  disturbance  impacts  to  invasive  species 
management  would  be  the  same  as  Alternative  B.  In  general,  the  practices  of  Alternative  E  would  be  the 
same  as  Alternative  B  and  would  have  the  most  beneficial  impact  by  slowing  the  spread  of  invasive 
species  over  the  largest  area  of  any  alternative. 

Rates  of  invasive  species  establishment  and  spread  are  expected  to  increase  proportionally  with  long¬ 
term  anthropogenic  surface  disturbances.  Disturbance  from  pipeline,  road  development,  and  new  road 
construction  would  be  the  same  as  Alternative  B.  However,  the  location  of  these  disturbances  may  vary 
under  Alternative  E,  which  manages  more  areas  as  ROW  exclusion  areas  than  any  other  alternative. 

Recreational  developments  such  as  new  trails,  trailheads,  access  route  improvements,  and  new 
motorized  touring  loops  would  be  the  least  extensive  under  Alternative  E.  These  types  of  developments 
could  result  in  increased  public  access  and  the  potential  for  invasive  species  spread.  Alternative  E 
requires  that  Special  Recreation  Permits  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC 
have  neutral  or  beneficial  effects  to  sage-grouse  habitat,  potentially  limiting  the  recreational  activities 
that  may  contribute  to  the  spread  of  invasive  species.  Therefore,  recreational  use  under  Alternative  E 
would  result  in  fewer  adverse  impacts  to  invasive  species  and  pest  management  when  compared  to  the 
other  alternatives. 

Management  of  motorized  vehicle  use  and  livestock  grazing  are  the  same  as  under  Alternative  B,  and 
impacts  to  invasive  species  management  would  therefore  be  the  same  as  Alternative  B. 

Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACECs.  The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in 
special  designation  areas  under  Alternative  E  would  result  in  additional  benefits  to  invasive  species 
management  in  comparison  to  the  other  alternatives.  Specifically,  requirements  to  include  a  full 
reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  and  other  habitat 
restoration  and  vegetation  management  requirements  associated  with  the  Sage-Grouse  Key  Habitat 
Areas  ACEC,  would  reduce  adverse  impacts  from  surface-disturbing  activities  in  the  largest  area  when 
compared  to  the  other  alternatives. 

Resources 

Under  Alternative  E,  fire  and  fuels  management  practices  and  impacts  are  the  same  as  Alternative  B 
with  the  exception  of  lands  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  would  be 
managed  with  an  emphasis  on  protecting  existing  sagebrush  ecosystems.  The  design  and 
implementation  of  fire  management  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  be 
conducted  with  an  emphasis  on  protecting  existing  sagebrush  ecosystems  and  would  promote  the 
persistence  of  native  plant  communities.  Among  all  of  the  alternatives,  fire  and  fuels  management 
under  Alternative  E  would  result  in  the  least  short-term  surface  disturbance  (Appendix  T)  and  therefore 
the  least  adverse  impact  of  spreading  invasive  species.  In  general,  the  additional  fuel  management 
restrictions  of  areas  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  encourage  the  long¬ 
term  establishment  of  native  plant  communities.  Therefore,  Alternative  E  would  result  in  more  long¬ 
term  beneficial  impacts  to  invasive  species  management  by  restoring  native  vegetation  than  the  other 
alternatives. 

With  the  exception  of  lands  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  vegetation 
management  under  Alternative  E  would  be  the  same  as  Alternative  B.  Vegetation  management  in  the 
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Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  will  emphasize  the  restoration  and  preservation  of  native 
sagebrush  ecosystems  to  create  a  landscape  pattern  which  most  benefits  sage-grouse.  These  actions 
would  require  the  use  of  native  seeds  for  restoration  based  on  availability,  adaptation,  and  probability 
of  success.  Management  actions  would  also  be  designed  to  ensure  long-term  persistence  of 
restorations.  The  additional  vegetation  and  habitat  restoration  management  strategies  of  Alternative  E 
would  result  in  the  greatest  beneficial  impacts  by  promoting  growth  and  establishment  of  native  plant 
communities,  particularly  native  sagebrush  communities,  within  the  largest  acreage  of  all  the 
alternatives. 

Proactive  Management 

Under  Alternative  E,  the  same  invasive  species  management  methods  outlined  for  Alternative  B  would 
apply,  but  different  control  and  treatment  methods  would  be  practiced  in  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC.  These  include  the  restriction  of  activities  that  facilitate  the  spread  of  invasive 
plants  and  the  development  and  implementation  of  methods  for  prioritizing  and  restoring  sagebrush 
steppe  invaded  by  nonnative  plants.  In  addition,  project  vehicles  would  avoid  driving  through 
infestations  and  would  be  washed  when  accessing  and/or  leaving  sites.  To  help  protect  against  invasive 
plants  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  Alternative  E  would  provide  assurance 
that  soil  cover  and  native  herbaceous  plants  are  at  their  ESD  potential.  In  areas  without  ESDs,  reference 
sites  would  be  used  to  identify  appropriate  vegetation  communities  and  soil  cover.  Under  Alternative  E, 
the  use  of  herbicides  would  be  minimized  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  and 
would  only  be  used  as  a  last  resort  to  achieve  clearly  defined  goals  and  objectives.  Flash  burners, 
mowing,  and  selected  hand-cutting  would  be  prioritized  in  these  areas,  which  may  restrict  grazing 
permit  holders  to  more  labor-intensive  methods  to  control  weeds  when  compared  to  the  other 
alternatives.  Additional  proactive  management,  as  well  as  the  resulting  beneficial  and  adverse  impacts, 
would  be  the  same  as  Alternative  B  in  areas  outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 
Although  the  limited  use  of  herbicide  may  result  in  an  adverse  impact  on  the  control  of  invasive  plants, 
the  long-term  activity  restrictions  and  additional  management  practices  within  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC  would  result  in  the  greatest  beneficial  impact  to  the  control  of  invasive  species 
when  compared  to  the  other  alternatives. 

Alternative  F 

Surface  Disturbance 

Under  Alternative  F,  the  projected  long-term  disturbance  is  approximately  40  percent  more  than 
Alternative  E,  39  percent  more  than  Alternative  B,  and  12  percent  more  than  Alternative  A.  The 
projected  long-term  disturbance  is  approximately  57  percent  and  2  percent  less  than  alternatives  C  and 
D,  respectively.  With  the  exception  of  areas  in  the  Greater  Sage-Grouse  PHMAs  ACEC,  the  reclamation 
requirements  of  Alternative  F  would  be  the  same  as  Alternative  D.  Although  more  short-term  adverse 
impacts  are  expected  to  result  from  Alternative  F  than  Alternative  A,  less  long-term  impacts  would  occur 
by  employing  reclamation  practices  that  reduce  the  opportunity  for  invasive  species  spread  in  disturbed 
areas,  especially  within  the  Greater  Sage-Grouse  PHMAs  ACEC  where  additional  reclamation 
requirements  would  apply. 

Resource  Uses 

Mineral  development  would  result  in  25,223  acres  of  short-term  and  12,731  acres  of  long-term  surface 
disturbance  under  Alternative  F  (Appendix  T).  The  mineral  development  of  Alternative  F  would  result  in 
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a  lesser  degree  of  adverse  impacts  than  those  under  alternatives  A,  C,  and  D,  but  more  than  alternatives 
B  and  E. 

Approximately  30,000  acres  of  short-term  surface  disturbance  associated  with  forests  and  woodlands 
treatments  and  recovery  of  forest  products  are  projected  to  result  under  Alternative  F  (Appendix  T);  less 
than  under  Alternative  A  and  the  same  as  Alternative  D.  Impacts  from  utility  corridors,  new  road 
construction,  and  linear  ROWs,  including  pipelines  and  powerlines,  would  be  the  same  as  Alternative  D. 
However,  the  location  of  these  developments  under  Alternative  F  may  vary  due  to  the  additional 
restrictions  on  anthropogenic  disturbances  in  greater  sage-grouse  PHMAs  under  this  alternative.  The 
management  of  ROW  avoidance  or  exclusion  areas  under  Alternative  F  would  be  similar  to  Alternative  D 
and  would  result  in  similar  impacts. 

The  creation  of  new  roads  and  trails  for  recreational  purposes  would  involve  5,750  acres  of  short-term 
and  3,917  acres  of  long-term  surface  disturbances  under  Alternative  F,  which  is  similar  to  Alternative  D, 
more  than  alternatives  A,  B,  and  E,  and  less  than  Alternative  C.  Alternative  F  closes  the  same  acreage  to 
motorized  vehicle  use  as  Alternative  D  and  limits  motorized  vehicle  use  to  designated  roads  and  trails  in 
the  second-largest  acreage  compared  to  the  other  alternatives.  The  adverse  impacts  to  invasive  species 
management  resulting  from  travel  management  practices  under  Alternative  F  would  be  greater  than 
alternatives  E  and  B,  but  less  than  alternatives  A,  C,  and  D. 

Under  Alternative  F,  recreational  management  actions  would  be  the  same  as  Alternative  D,  except  in  the 
Greater  Sage-Grouse  PHMAs  ACEC.  As  with  Alternative  E,  Alternative  F  requires  that  Special  Recreation 
Permits  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  have  neutral  or  beneficial  effects  to  sage- 
grouse  habitat.  Therefore,  the  recreation  management  actions  of  Alternative  F  would  result  in  impacts 
similar  to  alternatives  D  and  E,  and  would  have  beneficial  impacts  on  invasive  species  management  by 
reducing  the  amount  of  recreational  travel  that  could  contribute  to  the  spread  of  invasive  species. 

Impacts  resulting  from  livestock  grazing  under  Alternative  F  would  be  the  same  as  Alternative  D,  except 
in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Livestock  grazing  and  allotment  management  in  the  Greater 
Sage-Grouse  PHMAs  ACEC  require  the  incorporation  of  sage-grouse  habitat  objectives  and  management 
considerations  in  all  BLM  grazing  allotments  through  AMPs  or  permit  renewals.  Therefore,  greater 
beneficial  impacts  to  invasive  species  management  would  result  under  Alternative  F  through  the 
management  of  native  sage-grouse  habitat  within  the  ACEC. 

Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  The 
relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  F  would  result  in  additional  benefits  to  invasive  species 
management  in  comparison  to  the  other  alternatives.  Similar  to  Alternative  E,  requirements  to  include  a 
full  reclamation  bond  to  insure  restoration  of  disturbed  areas  to  their  original  condition  and  other 
habitat  restoration  and  vegetation  management  requirements  associated  with  the  Greater  Sage-Grouse 
PHMAs  ACEC  would  reduce  adverse  impacts  from  surface-disturbing  activities  in  a  larger  area  than 
alternatives  A,  D,  and  C. 

Resources 

Under  Alternative  F,  fire  and  fuel  management  practices  would  result  in  the  same  impacts  to  invasive 
species  and  pest  management  as  Alternative  D,  except  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  In 
general,  fire  management  within  the  Greater  Sage-Grouse  PHMAs  ACEC  would  be  conducted  with  an 
emphasis  on  protecting  existing  sagebrush  ecosystems  and  would  promote  the  persistence  of  native 
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plant  communities.  Similar  to  Alternative  D,  fire  and  fuels  management  under  Alternative  F  would  result 
in  less  short-term  surface  disturbance  (Appendix  T)  than  alternatives  A  and  C,  creating  a  beneficial 
impact  to  invasive  species  management  by  reducing  the  opportunity  of  establishment  and  spread  in 
recently  disturbed  areas.  Like  Alternative  E,  the  additional  fuel  management  restrictions  within  areas  of 
the  Greater  Sage-Grouse  PHMAs  ACEC  of  Alternative  F  would  encourage  the  long-term  establishment  of 
native  plant  communities.  Long-term  fuel  management  practices  under  Alternative  F  would  result  in 
more  beneficial  impacts  to  invasive  species  management  than  would  alternatives  A,  C,  and  D. 

Vegetation  management  under  Alternative  F  would  create  the  same  beneficial  impacts  as  Alternative  D, 
but  to  a  greater  degree  and  extent  due  to  additional  vegetation  management  and  habitat  restoration 
actions  within  the  Greater  Sage-Grouse  PFIMAs  ACEC  that  would  focus  on  creating  landscape  patterns 
that  most  benefit  sage-grouse.  Similar  to  Alternative  E,  these  actions  would  require  the  use  of  native 
seeds  for  restoration  activities.  Methods  for  prioritizing  and  restoring  sagebrush  steppe  invaded  by 
nonnative  plants  would  be  developed  and  implemented  under  Alternative  F  while  also  managing 
towards  achieving  a  higher  or  lower  plant  community  state  or  phase  (based  on  state  and  transition 
models  in  ESDs).  Flowever,  depending  on  the  condition  plant  community,  achievement  of  higher  plant 
community  or  phase  may  be  impossible  or  impractical.  The  additional  vegetation  and  habitat 
restoration  management  strategies  of  Alternative  F  would  result  in  the  greatest  beneficial  impacts  by 
promoting  the  growth  and  establishment  of  native  plant  communities  within  the  largest  acreage  of  all 
the  alternatives. 

Proactive  Management 

Proactive  management  actions  to  control  the  spread  of  invasive  species  under  Alternative  F  would  be 
the  same  as  Alternative  D,  except  within  areas  of  the  Greater  Sage-Grouse  PFIMAs  ACEC.  Within  the 
Greater  Sage-Grouse  PFIMAs  ACEC,  Alternative  F  would  manage  some  areas  for  a  higher  plant 
community  state  or  phase  (based  on  state  and  transition  models  in  ESDs)  on  a  case-by-case  basis  where 
site-specific  management  objectives  determine  that  a  higher  plant  community  state  or  phase  is 
desirable.  In  addition,  project  vehicles  would  be  washed  and  required  to  avoid  driving  through 
infestations  to  access  sites  within  the  Planning  Area.  The  use  of  herbicides  would  be  minimized  within 
the  Greater  Sage-Grouse  PFIMAs  ACEC  and  flash  burners,  mowing,  and  selected  hand-cutting  would  be 
prioritized  in  these  areas.  Similar  to  Alternative  E,  this  management  action  may  restrict  grazing  permit 
holders  to  more  labor-intensive  methods  to  control  weeds  when  compared  to  the  other  alternatives. 
Although  the  use  of  herbicides  to  control  invasive  species  would  be  minimized  under  Alternative  F,  the 
long-term  activity  restrictions  and  additional  management  practices  within  the  Greater  Sage-Grouse 
PFIMAs  ACEC  would  result  in  greater  beneficial  impacts  to  the  control  of  invasive  species  than  under 
alternatives  A,  C,  and  D. 
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Fish  and  Wildlife  Resources 

Certain  types  of  management  that  restricts  surface-disturbing  activities  and  other  resource  uses  would, 
generally,  provide  habitat  protection  for  fish,  wildlife,  special  status  species,  and  wild  horses.  Table  4-22 
provides  an  overview  of  these  selected  protective  management  actions  by  important  habitat  types  where 
they  would  occur  for  each  alternative.  This  table  is  intended  to  provide  a  comparative  overview 
comparison  of  the  alternatives.  Further  discussion  of  the  effects  of  these  and  other  management  actions 
for  each  fish  and  wildlife  habitat  types  is  provided  in  the  proceeding  sections.  Impacts  to  special  status 
species  appear  in  sections  4.4.7  through  4.4.9,  and  impacts  to  wild  horses  appear  in  Section  4.4.10. 


Table  4-22.  Summary  of  Protective  Management  by  Alternative  for  Selected  Fish,  Wildlife, 

and  Special  Status  Species 


Alternative 

Big  Game  Crucial 
Winter  Range  (acres) 

Fish-bearing  Streams 
(miles) 

Greater  Sage-Grouse 
Key/PHMA^  (acres) 

Locatable  Minerals  -  Closed 

A 

26,019 

44 

8,964 

B 

112,541 

69 

75,754 

C 

10,311 

11 

1,264 

D 

21,602 

15 

6,872 

E 

652,927 

103 

1,227,152 

F 

21,602 

15 

6,872 

Oil  and  Gas  Constraints  -  Ciosed 

A 

80,457 

51 

36,607 

B 

919,819 

235 

1,224,301 

C 

42,611 

19 

23,487 

D 

114,861 

60 

60,430 

E 

919,819 

235 

1,224,301 

F 

120,938 

62 

62,406 

Oii  and  Gas  Constraints  -  Major 

A 

573,518 

150 

434,760 

B 

397,498 

86 

0 

C 

20,385 

42 

8,857 

D 

683,655 

168 

686,929 

E 

397,498 

86 

0 

F 

675,270 

167 

685,189 

Oii  and  Gas  Constraints  -  Moderate 

A 

663,341 

86 

480,551 

B 

0 

0 

0 

C 

491,173 

137 

669,165 

D 

518,801 

57 

366,859 

E 

0 

0 

0 

F 

521,108 

58 

366,624 

Travei  Management  -  Closed 

A 

24,921 

29 

4,109 

B 

54,273 

29 

48,939 

C 

7,437 

8 

665 

D 

18,450 

8 

2,448 

E 

54,273 

29 

47,074 

F 

18,450 

8 

2,448 
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Table  4-22.  Summary  of  Protective  Management  by  Alternative  for  Selected  Fish,  Wildlife, 

and  Special  Status  Species  (Continued) 


Alternative 

Big  Game  Crucial 
Winter  Range  (acres) 

Fish-bearing  Streams 
(miles) 

Greater  Sage-Grouse 
Key/PHMAs^  (acres) 

Travel  Management  -  Seasonal 
Restrictions 

A 

28,153 

8 

10,369 

B 

606,233 

47 

1,180,675 

C 

28,552 

9 

10,415 

D 

28,627 

9 

10,456 

E 

606,233 

47 

1,180,675 

F 

28,626 

9 

10,456 

Salable  Minerals 

A 

65,182 

58 

50,070 

B 

909,917 

143 

824,130 

C 

105,774 

20 

68,826 

D 

122,048 

112 

62,200 

E 

1,102,823 

153 

1,226,445 

F 

122,048 

112 

62,200 

ROW  -  Exclusion 

A 

35,974 

59 

20,857 

B 

105,158 

59 

132,194 

C 

936 

2 

0 

D 

9,213 

5 

2,087 

E 

613,591 

93 

1,229,615 

F 

9,213 

5 

50,235 

Lands  with  Wiiderness 

Characteristics^ 

A 

N/A 

N/A 

N/A 

B 

188,101 

54 

154,997 

C 

N/A 

N/A 

N/A 

D 

N/A 

N/A 

N/A 

E 

188,101 

54 

154,997 

F 

37,204 

13 

3,561 

Livestock  Grazing  -  Closed 

A 

1,405 

3 

322 

B 

1,315,046 

138 

1,229,612 

C 

1,405 

3 

322 

D 

1,405 

3 

322 

E 

1,315,046 

138 

1,229,612 

F 

1,405 

3 

322 

ACEC 

A 

35,681 

44 

25,680 

B 

138,932 

78 

96,272 

C 

10,967 

9 

5,318 

D 

54,627 

48 

24,660 

E 

665,963 

193 

1,232,583 

F 

634,085 

188 

1,116,698 

Sources:  BLM  2009a;  BLM  2013a 
^PHMA  only  analyzed  for  Alternative  F. 

^Includes  only  lands  with  wilderness  characteristics  managed  to  maintain  their  wilderness  characteristics. 

ACEC  Area  of  Critical  Environmental  Concern  PHMAs  Priority  Elabitat  Management  Areas 

N/A  Not  Applicable  ROW  rights-of-way 
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4.4.5  Fish  and  Wildlife  Resources  -  Fish 

Wyoming  state  and  federal  resource  management  agencies  manage  aquatic  species  (including  fish)  in 
the  Planning  Area.  The  WGFD  has  statutory  responsibility  to  protect  all  aquatic  wildlife  and  is 
responsible  for  regulating  the  sport  and  commercial  take  of  all  fish  in  the  Planning  Area.  The  BLM 
manages  the  habitat  on  BLM-administered  lands  that  supports  both  game  and  nongame  fish  species 
where  they  are  found,  and  BLM  management  indirectly  affects  all  aquatic  species  both  upstream  and 
downstream  of  BLM-administered  lands.  This  analysis  describes  the  potential  impacts  to  fish  habitat  on 
BLM-administered  lands. 

Adverse  impacts  result  from  management  actions  that  degrade  fish  habitat,  including  impacts  to 
riparian/wetland  habitat,  changes  in  water  quality  (e.g.,  temperature,  chemistry,  etc.),  or  decreases  in 
water  quantity  (e.g.,  natural  flow  regime)  in  the  Planning  Area.  Beneficial  impacts  are  those  that 
improve  or  preserve  riparian/wetland  habitats  and  water  quality  or  quantity  by  maintaining  natural  flow 
regimes. 

Both  natural  events  and  human  activities  that  result  in  changes  to  or  stressors  on  habitat  components 
such  as  vegetation,  water  quality,  or  water  quantity  may  result  in  direct  and  indirect  impacts  to  fish 
resources.  Direct  impacts  include  management  actions  that  cause  onsite  disturbances  to  fish  habitat.  In 
addition,  management  actions  that  impact  recreational  access  by  the  public  to  fish  resources  would  be  a 
direct  impact  to  this  resource.  Indirect  impacts  include  management  actions  that  result  in  changes  in 
water  quality  and  quantity  that  subsequently  affect  fish.  Actions  that  increase  the  transport  of  sediment 
to  and  through  streams  or  increase  deposition  in  streams  are  also  considered  indirect  impacts. 

4.4.5. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Activities  that  cause  substantial  disturbance  to  soils  and  vegetation  may  adversely  affect  water 
quality  and  quantity,  which  adversely  affects  fisheries  habitats. 

•  Surface  disturbances  accelerate  runoff  and  sediment  delivery  to  stream  channels,  which  alters 
streamflows  and  reduces  habitat  quality  for  fish  that  require  clear  water,  moderated 
streamflows,  deep  pools,  and  clean  substrates. 

•  Increased  sedimentation  adversely  affects  most  fish  species  in  the  Planning  Area.  This  analysis, 
therefore,  focuses  on  the  degree  of  surface  disturbance  anticipated  under  each  alternative. 

•  The  potential  for  sedimentation  of  streams  and  rivers  is  minimized  through  using  BMPs. 

•  The  health  of  fisheries  in  the  Planning  Area  is  directly  related  to  the  overall  health  and  functional 
capabilities  of  riparian/wetland  resources,  which  in  turn  reflect  watershed  health. 

•  As  riparian  systems  adjust  in  response  to  the  removal  of  vegetation  or  changes  in  hydrologic 
conditions,  the  availability  of  habitats  required  to  fulfill  the  life  history  requirements  offish 
populations  is  likely  to  be  affected. 

4.4.5. 2  Summary  of  Impacts  by  Alternative 

The  principal  impacts  to  fish  result  from  management  that  increases  surface  disturbance,  resulting  in 
sedimentation  and  other  adverse  impacts  to  water  quality  and  quantity  in  fish-bearing  streams. 
Increased  sediment  in  fish  habitat  (streams,  rivers,  and  reservoirs)  decreases  the  potential  for  fish  to 
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naturally  reproduce,  fills  in  pools,  leads  to  channel  degradation,  decreases  light  penetration  and 
productivity,  alters  fish  community  composition,  and  increases  stream  temperature.  Alternative  C 
places  the  fewest  restrictions  on  surface-disturbing  activities  and  has  the  greatest  potential  to  adversely 
affect  fish  habitat,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Alternatives  D  and  F  are  projected  to  result 
in  greater  surface  disturbance  than  Alternative  A,  but  contain  more  additional  reclamation  requirements 
that  may  limit  erosion  to  a  greater  degree  and,  therefore,  mitigate  adverse  impacts  to  fish  habitat. 
Alternatives  B  and  E  would  result  in  the  greatest  direct  beneficial  impacts  to  fisheries  through  proactive 
management  (e.g.,  watershed  improvement  projects),  followed  by  alternatives  D  and  F,  A,  and  C. 

4.4.5. 3  Detailed  Analysis  of  Alternatives 

Potential  impacts  to  fish  habitat  generally  occur  in  relation  to  water  quality  and  water  quantity  as  these 
characteristics  directly  affect  the  ability  of  fish  habitat  to  sustain  fish.  The  analysis  below  is  structured 
by  these  headings  to  identify  management  that  would  result  in  impacts  to  these  characteristics  of 
aquatic  habitats.  Section  4.1.4  Water  includes  additional  detail  on  potential  impacts  to  water  quality 
and  quantity  from  implementing  alternatives.  Section  4.4.3  Vegetation  -  Riparian/Wetland  Resources 
describes  impacts  to  riparian/wetland  habitat  that  may  also  affect  fish  habitat. 

impacts  Common  to  All  Alternatives 

The  principle  impacts  to  fish  habitat  result  from  management  actions  that  affect  water  quality  and 
quantity.  These  impacts  would  be  similar  under  all  alternatives,  but  the  degree  and  intensity  of  impacts 
vary  by  alternative  based  on  restrictions,  allocations,  projected  activity,  and  other  management,  as 
described  for  each  alternative.  See  Impacts  Common  to  All  Alternatives  in  Section  4.1.4  Water  for  a 
detailed  analysis  of  impacts  to  surface  water  quality  and  quantity.  See  Section  4.1.3  Soils  and  Appendix 
V  for  a  more  detailed  description  of  the  methods  used  to  predict  the  erosion  rates  that  appear  below. 

Water  Quality 

Under  all  alternatives,  fish  habitat  would  be  affected  by  management  actions  that  alter  water  quality 
through  sedimentation  and  related  degradation  from  surface-disturbing  activities,  water  temperature 
changes,  water  chemistry  changes,  and  riparian  area  management  and  restoration. 

Increased  sediment  in  fish  habitat  (streams,  rivers,  and  reservoirs)  decreases  the  potential  for  fish  to 
naturally  reproduce,  fills  in  pools,  leads  to  channel  degradation,  decreases  light  penetration  and 
productivity,  alters  fish  community  composition,  and  increases  stream  temperature.  Activities  that 
increase  surface  runoff  can  erode  stream  banks,  altering  riparian  habitat  and  reducing  the  quality  of  in- 
stream  habitat  for  fish.  Under  all  alternatives,  seeps,  springs,  wet  meadows,  and  riparian  vegetation 
would  be  maintained  in  a  functional  and  diverse  condition  for  young  greater  sage-grouse,  resulting  in 
indirect  benefits  to  fish  habitat  by  limiting  the  alteration  of  riparian  habitat  and  increasing  the  quality  of 
in-stream  habitat  for  fish.  Changes  in  aquatic  habitats  could  lead  fish  to  alter  their  uses  of  the  stream, 
moving  to  different  areas  for  feeding  and  spawning,  or  eliminate  their  ability  to  survive,  depending  on 
habitat  conditions. 

As  noted  in  Section  4.1.4  Water,  concentrated  herbivory  may  contribute  to  soil  compaction  and  damage 
to  the  vegetative  cover  and  soil  crust,  thus  increasing  surface  water  runoff,  erosion,  and  sedimentation. 
Fishbearing  streams  do  not  flow  through  the  McCullough  Peaks  or  Fifteenmile  FIMAs  under  any 
alternative,  so  adverse  impacts  from  wild  horses  would  be  minimal  under  all  alternatives. 
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Water  Quantity 

Water  quantity  is  primarily  affected  by  activities  that  alter  water  runoff  and  water  discharge.  In  areas 
with  little  vegetation,  less  rainfall  infiltrates  the  soil  and  therefore  more  runoff  may  reach  stream 
systems.  Greater  runoff  can  cause  accelerated  erosion  and  increased  sediment  loading  in  streams  and 
rivers.  Impervious  surfaces  and  compacted  soils  may  result  in  higher  volumes  of  water  reaching  stream 
systems  in  shorter  time  periods,  thus  increasing  flow  rate,  flood  frequency,  and  erosion.  Stream  bank 
disturbance  could  impact  fish  habitat  by  creating  bank  instability,  which  could  alter  flow  and  destroy 
pool-riffle  formations  needed  for  fish  survival. 

Produced  water  from  conventional  and  CBNG  wells  is  sometimes  discharged  to  the  surface,  contributing 
additional  flows  into  the  surface  water  system.  These  discharges  can  alter  the  timing,  location,  and 
volume  of  local  streamflow  patterns.  In  the  Planning  Area,  produced  water  discharges,  although  overall 
beneficial  to  stream  habitat,  result  in  both  beneficial  and  adverse  impacts.  Particularly  during  periods  of 
low  flow  and  spawning,  aquatic  species  may  be  affected  by  the  amount  of  produced  water  discharged  to 
the  surface.  Produced  water  discharge  can  increase  flow  rates  and  erosion  in  stream  channels, 
contributing  to  sedimentation.  BLM  policies  and  BMPs,  required  as  COA,  minimize  and  mitigate,  to  the 
extent  possible,  erosion  from  produced  water  surface  discharge.  Produced  water  is  also  generally 
hotter  than  naturally  occurring  surface  water,  and  contains  dissolved  compounds  that  can  be  toxic  to 
fish.  Downstream  from  the  discharge  point,  cooled  produced  water  that  has  released  some  of  its 
dissolved  chemical  components  can  have  a  beneficial  impact  on  stream  habitat. 

Under  all  alternatives,  abnormally  incised  drainages  in  lost  riparian  functioning  systems  would  be 
restored  to  raise  water  tables  and  increase  water  storage  within  greater  sage-grouse  habitat.  In 
addition,  riparian  and  wetlands  areas  within  greater  sage-grouse  habitats  would  be  restored.  These 
management  actions  would  benefit  fish  habitat  by  decreasing  runoff,  erosion,  and  sedimentation  and  by 
increasing  water  quantity  and  quality. 

Alternative  A 

Surface  Disturbance 

Surface  disturbance  results  in  adverse  impacts  to  fish  habitat  by  increasing  soil  erosion  and 
sedimentation  that  degrades  water  quality.  Alternative  A  is  anticipated  to  have  short-term  (136,253 
acres)  and  long-term  (15,646  acres)  surface  disturbance  over  the  life  of  the  plan  (Table  4-1)  causing 
erosion  rates  of  567,492  and  25,065  tons  per  year,  respectively,  that  would  contribute  to  sedimentation. 
Surface-disturbing  activities  are  prohibited  within  500  feet  of  surface  water  or  riparian/wetland  areas  to 
minimize  potential  water  quality  impacts.  Relative  to  the  other  alternatives.  Alternative  A  includes  the 
second  fewest  restrictions  on  activities  that  remove  vegetation  and  compact  soils,  resulting  in  more 
storm  water  runoff  entering  streams. 

Resource  Uses 

Under  Alternative  A,  4,130,352  acres  are  available  for  locatable  mineral  entry,  3,877,232  acres  are  open 
for  oil  and  gas  leasing,  and  3,974,564  acres  are  open  to  mineral  materials  disposal.  Alternative  A  closes 
areas  encompassing  46  miles  of  fishbearing  streams  to  locatable  mineral  entry  (Table  4-22).  There 
would  be  some  oil  and  gas  development  in  areas  that  drain  into  fishbearing  streams,  although  there  are 
35  miles  of  fishbearing  streams  in  areas  closed  to  oil  and  gas  development  under  Alternative  A  (Table  4- 
22).  This  alternative  is  anticipated  to  result  in  the  development  of  1,184  new  federal  wells,  and 
produced  water  may  impact  fish  habitat  by  changing  flow  regimes  and  contributing  to  sedimentation. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-217 


Fish  and  Wildlife  Resources  -  Fish 


Under  Alternative  A,  the  BLM  limits  motorized  vehicle  use  to  existing  roads  and  trails  on  2,137,574 
acres.  Motorized  vehicle  use  is  likely  to  contribute  to  sedimentation  in  areas  where  existing  roads  and 
trails  are  in  close  proximity  to,  or  cross,  rivers  and  streams.  Allowing  off-road  motorized  vehicle  use  for 
big  game  retrieval  and  dispersed  campsite  access  in  areas  with  limited  travel  designations  may  result  in 
new  roads  and  trails  that  would  impact  fish  where  they  cross  rivers  or  streams  or  increase 
sedimentation.  Alternative  A  closes  68,115  acres  to  motorized  vehicle  use  and  limits  it  to  designated 
roads  and  trails  in  The  Rivers  SRMA  and  in  areas  with  fragile  soils,  reducing  adverse  impacts  from 
erosion  and  sedimentation. 

Recreation  sites  (e.g.,  campgrounds,  day  use  areas)  are  developed  as  demand  warrants  under 
Alternative  A.  Campground  and  recreational  facility  development  in  riparian/wetland  areas  can  degrade 
water  quality  by  removing  vegetation  and  increasing  erosion  and  sedimentation.  The  increased  angler 
access  provided  by  recreation  facilities  near  water  courses  can  also  directly  impact  fish  habitat  (e.g., 
trampling  of  banks  and  stream  bottoms,  accidental  fuel/chemical  spills).  Alternative  A  provides  for  and 
emphasizes  opportunities  for  recreational  access  to  rivers  and  streams,  potentially  causing  adverse 
impacts  to  fish  habitat. 

Forest  management  under  Alternative  A  allows  for  the  third  highest  degree  of  vegetative  treatment, 
including  clear  cuts,  precommercial  thinning,  woodland  treatments  in  all  woodland  types,  and 
prescribed  fire,  that  could  contribute  to  soil  disturbance  and  sedimentation  in  streams  and  rivers  in  the 
short  term.  However,  Alternative  A  uses  treatments  and  timber  harvests  to  improve  forest  health;  most 
of  these  treatments  may  decrease  the  probability  of  stand  replacing  wildfires  that  can  cause  erosion  and 
sedimentation,  and  therefore  benefit  fisheries  in  the  long  term. 

Special  Designations 

Special  designations  under  Alternative  A  that  protect  riparian  habitat  and  water  quality  by  restricting 
surface-disturbing  activities  include  the  Carter  Mountain,  Five  Springs  Falls,  and  Upper  Owl  Creek  ACECs, 
in  total  encompassing  44  miles  offish-bearing  streams  (Table  4-22).  Under  this  alternative,  water 
impoundments,  major  diversions,  or  hydroelectric  power  facilities  are  prohibited  on  all  WSR  eligible 
waterway  segments.  These  segments  are  closed  to  mineral  materials  disposal;  however,  many  remain 
open  to  mineral  leasing  and  the  associated  adverse  impacts  to  water  quality  and  quantity.  This 
management  in  special  designations  would  mostly  result  in  beneficial  impacts  to  fish  habitat;  however, 
there  also  may  be  an  adverse  impact  because  NWSRS  management  under  Alternative  A  may  limit  native 
species  restoration  activities. 

Resources 

Alternative  A  uses  treatments  and  timber  harvests  to  improve  forest  health;  most  of  these  treatments 
may  decrease  the  probability  of  stand  replacing  wildfires  that  can  cause  erosion  and  sedimentation,  and 
result  in  beneficial  impacts  to  fish  habitat  in  the  long  term.  Riparian/wetland  areas  are  managed  to 
meet  or  make  progress  towards  meeting  RFC  under  Alternative  A,  providing  long-term  benefits  to  water 
quality.  The  prohibition  of  surface-disturbing  activities  within  500  feet  of  riparian/wetland  areas 
provides  beneficial  impacts  to  fish  habitat  by  reducing  sedimentation  into  streams  and  reducing  stream 
bank  degradation.  Alternative  A  does  not  fence  wetlands  or  riparian  areas  to  meet  resource  objectives, 
leaving  these  areas  vulnerable  to  potential  impacts  from  other  resource  uses  or  activities  and  potential 
degradation  offish  habitat. 

Proactive  Management 

Direct  beneficial  impacts  to  fish  as  a  result  of  proactive  management  under  Alternative  A  result  from 
encouraging  reservoir  design  to  establish  minimum  pools  sufficient  to  maintain  viable  fisheries. 
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managing  intermittent  streams  and  restoring  streams  and  fisheries  habitat  on  a  case-by-case  basis,  and 
managing  fisheries  habitat  to  improve  and  enhance  its  value  (e.g.,  vegetation  planting  and  installing 
sediment  and  erosion  control  structures). 

Alternative  B 

Surface  Disturbance 

Impacts  on  fish  habitat  from  surface  disturbance  would  be  similar  to  those  described  under  Alternative 
A,  although  to  a  lesser  degree  due  to  decreased  surface  disturbance.  Management  under  Alternative  B 
would  result  in  less  surface  disturbance  over  the  short  term  (73,940  acres)  and  long  term  (10,893  acres) 
resulting  in  approximately  46  percent  and  31  percent  less  erosion  than  Alternative  A  in  the  short  and 
long  term,  respectively.  Compared  to  Alternative  A,  fewer  opportunities  exist  for  surface-disturbing 
activities,  including  oil  and  gas  and  ROW  development  in  areas  that  contain  fishbearing  streams  (Table 
4-22).  More  areas  are  designated  as  having  NSO  and  CSU  restrictions  along  perennial  streams,  riparian 
areas,  and  waterbodies  under  this  alternative.  Alternative  B  prohibits  surface-disturbing  activities  and 
surface  occupancy  within  %  mile  of  Blue  Ribbon  or  Red  Ribbon  streams,  providing  the  greatest  beneficial 
impact  to  water  quality  and  fish  habitat  compared  to  the  other  alternatives.  Alternative  B  includes  more 
restrictions  on  activities  that  remove  vegetation  and  compact  soils  than  Alternative  A,  which  would 
result  in  less  adverse  impacts  to  fish  habitat  due  to  increased  runoff. 

Resource  Uses 

Minerals  development  under  Alternative  B  would  result  in  less  adverse  impacts  to  fish  habitat  from 
sedimentation  and  other  potential  impacts  to  water  quality  than  Alternative  A.  This  alternative  closes 
more  area  to  locatable  minerals  and  oil  and  gas  development  containing  fishbearing  streams  (80  and 
122  miles,  respectively).  Alternative  B  prohibits  new  surface  discharge  of  produced  water,  which  would 
limit  beneficial  impacts  to  stream  habitat,  but  also  potential  adverse  impacts  from  altered  flow  regimes 
and  water  chemical  properties. 

With  more  areas  closed  or  limited  to  designated  roads  and  trails,  and  less  area  limited  to  existing  roads 
and  trails.  Alternative  B  would  result  in  more  adverse  impacts  from  motorized  vehicle  use  to  water 
quality,  compared  to  Alternative  A.  Prohibiting  off-road  motorized  vehicle  use  for  big  game  retrieval  in 
areas  with  limited  travel  designations  would  limit  adverse  impacts  to  fish  from  new  trail  and  road 
proliferation  that  may  impair  water  quality.  Heavily  eroded  or  washed  out  roads,  if  alternative  routes 
exist,  are  closed  and  reclaimed  and  all  channel  crossings  are  photo  point  monitored,  providing  long-term 
beneficial  impacts  to  water  quality.  Recreation  sites  (e.g.,  campgrounds,  day  use  areas)  are  developed 
as  demand  warrants  under  Alternative  B.  However,  opportunities  for  recreational  access  to  some  rivers 
and  streams,  such  as  the  Laddie  Creek  and  Paint  Rock  Creek  areas,  are  expanded  under  this  alternative, 
augmenting  potential  adverse  impacts  to  fish  habitat  in  these  areas. 

Forest  management  actions  under  Alternative  B  primarily  utilize  natural  processes  to  meet  forest  health 
goals  over  commercial  thinning  or  harvesting  practices,  prohibit  clear  cuts,  and  retain  old  growth  forest 
areas  over  a  30-year  period  in  HUC  Level  4  sub-basins,  unless  altered  by  natural  processes.  Forest 
management  under  Alternative  B  may  result  in  fewer  acres  of  short-term  adverse  impacts  to  fish  habitat 
due  to  sedimentation  than  Alternative  A,  but  also  may  result  in  the  greatest  risk  of  wildfire  that  may 
degrade  fish  habitat. 
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Special  Designations 

Management  in  special  designations  under  Alternative  B  would  result  in  more  beneficial  impacts  to  fish 
habitat  compared  to  Alternative  A.  Special  designations  that  protect  riparian  habitat  and  water  quality 
by  restricting  surface-disturbing  activities  include  the  expanded  Carter  Mountain,  Five  Springs  Falls,  and 
Upper  Owl  Creek  ACECs,  and  the  proposed  Chapman  Bench,  Clarks  Fork  Canyon,  Rattlesnake  Mountain, 
and  Sheep  Mountain  ACECs,  including  a  total  of  78  miles  of  fishbearing  streams  (Table  4-22).  Under 
Alternative  B,  all  WSR  eligible  waterway  segments  are  recommended  as  suitable  for  inclusion  in  the 
NWSRS.  These  segments  are  withdrawn  from  locatable  mineral  entry,  and  closed  to  mineral  leasing, 
geophysical  exploration,  and  all  surface-disturbing  activities,  providing  greater  protection  for  water 
quality  and  fish  habitat  for  these  segments,  compared  to  Alternative  A.  Flowever,  there  also  may  be  an 
adverse  impact  because  NWSRS  management  under  Alternative  B  may  limit  native  species  restoration 
activities,  similar  to  Alternative  A. 

Resources 

The  BLM  manages  riparian/wetland  areas  toward  achieving  DPC  and  stabilizes  watershed  improvement 
projects  to  prevent  the  release  of  stored  sediment  if  projects  no  longer  meet  resource  needs,  providing 
greater  long-term  benefits  to  fish  habitat  compared  to  Alternative  A. 

Alternative  B  maintains  natural  flow  regimes  in  streams  supporting  fish,  providing  greater  beneficial 
impacts  to  water  quantity  compared  to  Alternative  A.  Fencing  of  wetlands  and  riparian  areas  reduces 
potential  bank  degradation  and  sedimentation  from  other  activities  and  resources  uses,  resulting  in 
greater  indirect  beneficial  impacts  to  fish  than  Alternative  A. 

Proactive  Management 

Direct  beneficial  impacts  to  fish  as  a  result  of  proactive  management  under  Alternative  B  result  from 
restoring  important  stream  segments  for  fish  habitat  on  10  lotic  miles  and  80  lentic  acres.  Alternative  B 
not  only  improves  existing  fish  habitat  on  BLM-administered  land,  but  implements  management 
practices  to  acquire,  develop,  and  maintain  new  water  sources.  Alternative  B  requires  mitigation  that 
includes  minimum  pool  depths  and  adequate  public  access  routes  for  new  impoundment  construction 
on  BLM-administered  land,  and  designs  and  retrofits  culverts  to  allow  fish  passage.  Overall,  Alternative 
B  includes  more  proactive  management  to  protect  and  restore  fish  habitat  than  Alternative  A. 

Alternative  C 

Surface  Disturbance 

Impacts  to  fish  habitat  from  surface  disturbance  would  be  similar  to  those  described  under  Alternative 
A,  although  to  a  greater  degree  due  to  increased  surface  disturbance.  Management  under  Alternative  C 
would  result  in  245,642  acres  of  short-term  surface  disturbance  and  41,485  acres  of  long-term  surface 
disturbance  (Table  4-1)  resulting  in  80  percent  and  165  percent  more  erosion  in  the  short  and  long  term, 
respectively,  than  Alternative  A.  Alternative  C  provides  less  restriction  on  surface-disturbing  activities 
and  minerals  development,  potentially  affecting  more  miles  of  fishbearing  streams,  and  would  cause  the 
greatest  impacts  to  water  quality  compared  to  the  other  alternatives. 

Resource  Uses 

Alternative  C  may  result  in  the  greatest  amount  of  change  to  surface  water  quantity  because  the  BLM 
projects  the  most  new  federal  wells  (1,304)  and  fewer  miles  of  fishbearing  streams  are  in  areas  closed  to 
minerals  development  (Table  4-22).  Under  this  alternative,  the  BLM  may  not  maintain  natural  flows  but 
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encourages  water  development  projects  with  adequate  and  required  in-stream  flow  features  to 
maintain  and  support  fish  habitat  values.  The  BLM  also  uses  produced  water  -  in  accordance  with 
federal,  state,  and  local  laws  and  regulations  -  to  enhance  fish  habitat. 

With  the  least  area  closed  (9,274  acres),  and  the  most  area  open  (14,830  acres)  to  motorized  vehicle 
use.  Alternative  C  is  anticipated  to  result  in  the  greatest  adverse  impacts  from  OHV  use  to  water  quality 
compared  to  the  other  alternatives.  Allowing  off-road  motorized  vehicle  use  for  big  game  retrieval  and 
dispersed  campsite  access  in  areas  with  limited  travel  designations  would  result  in  impacts  similar  to 
Alternative  A.  Allowing  motorized  vehicle  use  on  existing  roads  and  trails  in  The  Rivers  SRMA  would 
cause  greater  adverse  impacts  to  fish  habitat  in  this  area  than  the  other  alternatives.  Stabilizing  heavily 
eroded  or  washed  out  roads  and  trails  would  cause  greater  short-term  surface  disturbance  and  potential 
sedimentation  than  the  other  alternatives.  The  water  quality  impacts  from  recreational  development 
under  this  alternative  are  similar  to  Alternative  A.  The  BLM  would  not  emphasize  opportunities  for 
recreational  access  to  certain  rivers  and  streams  under  this  alternative,  limiting  potential  adverse 
impacts  to  fish  habitat  from  recreational  use.  The  BLM  manages  livestock  grazing  to  optimize 
commodity  production  while  meeting  rangeland  health  standards,  not  to  provide  for  the  enhancement 
of  other  resources,  and  allows  the  placement  of  salt,  mineral,  or  forage  supplements  to  maximize 
livestock  use,  regardless  of  proximity  to  riparian/wetland  areas,  resulting  in  the  greatest  potential 
impact  to  water  quality  under  this  alternative. 

Forest  management  actions  under  Alternative  C  generally  prioritize  resource  use  over  forest  health, 
although  Alternative  C  provides  for  retaining  old  growth  forests,  similar  to  Alternative  B.  Logging, 
timbering,  salvage,  and  silviculture  techniques  are  used  to  maintain  a  desirable  forest  condition  that  is 
determined  primarily  by  commercial  or  economic  objectives.  Alternative  C  allows  clear  cuts  up  to  100 
acres,  which  would  result  in  greater  adverse  impacts  to  water  quality  than  under  alternatives  A  and  B. 

Special  Designations 

Spanish  Point  Karst  (designated  under  all  alternatives)  is  the  only  ACEC  that  benefits  water  quality  by 
restricting  surface-disturbing  activities  and  pesticide  application;  the  only  other  ACEC  designated  under 
Alternative  C,  Brown/Howe  Dinosaur  Area,  is  managed  to  mitigate  surface-disturbing  activities,  but 
generally  allows  mineral  development  and  other  types  of  surface-disturbing  activities.  Under  this 
alternative,  none  of  the  WSR  eligible  waterway  segments  are  recommended  as  suitable  for  inclusion  in 
the  NWSRS;  these  areas  would  be  released  to  other  uses  and  no  special  management  actions  would  be 
applied.  Under  Alternative  C,  special  designations  do  not  provide  any  substantial  beneficial  impact  to 
surface  water  quality  or  fisheries  habitat. 

Resources 

Riparian/wetland  areas  are  managed  to  achieve  PFC,  similar  to  Alternative  A;  however.  Alternative  C 
emphasizes  those  areas  functioning  at-risk  with  a  downward  trend  or  in  nonfunctioning  condition. 
Alternative  C  would  provide  fewer  benefits  to  fish  habitat  than  Alternative  B  because  watershed 
improvement  projects  would  be  stabilized  on  a  case-by-case  basis.  In  addition.  Alternative  C  has  the 
most  potential  to  adversely  impact  fish  habitat  because  it  would  allow  surface-disturbing  activities  in 
riparian/wetland  areas  and  flood  plains  on  a  case-by-case  basis.  Allowing  these  types  of  activities  could 
cause  bank  degradation,  sedimentation,  and  changes  to  water  quality. 

Encouraging  water  developments  that  enhance  adequate  in-stream  flow  would  result  in  beneficial 
impacts  to  fish  habitat  under  Alternative  C;  however,  these  impacts  may  be  less  than  alternatives  A  and 
B.  Fencing  of  springs  and  their  associated  wetlands  reduces  bank  degradation  and  sedimentation  in 
site-specific  areas,  resulting  in  indirect  beneficial  impacts  to  fish  habitat  in  those  areas  and  potentially 
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downstream  of  those  areas.  These  beneficial  impacts  are  anticipated  to  be  less  than  alternatives  B  and 
D,  but  greater  than  Alternative  A. 

Proactive  Management 

The  direct  beneficial  impacts  to  fish  from  proactive  management  under  Alternative  C  are  less  than  under 
the  other  alternatives.  Restoration  efforts  of  stream  segments  and  fisheries  habitat  are  the  same  as 
Alternative  A.  In  general,  Alternative  C  only  manages  to  improve  fish  habitat  or  maintain  viable  fisheries 
in  accordance  with  required  law  or  policy,  while  some  management  actions  under  alternatives  A  and  D 
and  all  management  actions  under  Alternative  B  surpasses  these  requirements. 

Alternative  D 

Surface  Disturbance 

Impacts  to  fish  habitat  from  surface  disturbance  would  be  similar  to  those  described  under  Alternative 
A.  Alternative  D  is  projected  to  result  in  slightly  more  short-term  surface  disturbance  (Table  4-1)  that  is 
estimated  to  result  in  a  3  percent  and  17  percent  increase  in  erosion  in  the  short  and  long  term, 
respectively.  However,  reclamation  practices  under  this  alternative,  as  they  are  more  stringent  than 
those  under  Alternative  A,  may  limit  soil  erosion  to  a  greater  degree  resulting  in  fewer  adverse  impacts 
to  fishbearing  streams.  Additionally,  Alternative  D  provides  more  restrictions  on  surface-disturbing 
activities  and  minerals  development  that  could  affect  fishbearing  streams  than  Alternative  A. 

Resource  Uses 

Minerals  development  under  Alternative  D  would  result  in  similar  adverse  impacts  to  fish  habitat  as 
under  Alternative  A,  but  to  a  greater  degree.  Alternative  D  closes  more  area  to  oil  and  gas  development 
that  drains  into  fishbearing  streams  than  Alternative  A,  but  less  area  to  locatable  minerals  development. 
Since  a  greater  amount  of  surface  disturbance  is  projected  to  result  from  locatable  minerals 
development.  Alternative  D  may  result  in  greater  adverse  impacts  to  fish  habitat  from  minerals 
development  than  Alternative  A.  Alternative  D  is  anticipated  to  develop  fewer  new  federal  wells  than 
alternatives  A  and  C,  but  more  than  Alternative  B  with  proportional  adverse  impacts  to  water  quantity 
that  may  affect  fish  habitat. 

Travel  and  transportation  management  under  Alternative  D  would  result  in  less  adverse  impacts  than 
alternatives  A  and  C,  but  more  than  Alternative  B.  Motorized  vehicle  use  under  Alternative  D  would 
result  in  less  adverse  impacts  than  Alternative  A,  because  the  BLM  closes  a  similar  amount  of  acreage  to 
motorized  vehicle  use  but  limits  34  percent  more  area  to  designated  roads  and  trails.  More  lands  are 
open  to  cross-country  motorized  travel,  but  these  areas  are  not  in  close  proximity  to  fish  habitat  and 
would  not  result  in  direct  adverse  impacts.  Restricting  off-road  motorized  and  mechanized  travel  for  big 
game  retrieval  to  within  300  feet  of  established  roads  provided  there  is  no  resource  damage  and  no  new 
routes  are  created  would  result  in  less  adverse  impacts  to  fish  habitat  than  Alternative  A.  Potential 
adverse  impacts  from  recreational  access  to  fish  habitat,  such  as  the  Paint  Rock,  Laddie,  and  Canyon 
Creeks  and  the  North  and  South  Forks  of  the  Shoshone  River  would  result  in  similar  adverse  impacts  to 
alternatives  A  and  B,  but  to  a  greater  degree.  Impacts  to  fish  habitat  from  recreational  development 
and  livestock  grazing  management  under  Alternative  D  would  be  similar  to  those  under  Alternative  A. 

Forest  management  actions  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A,  except 
for  allowing  clear  cuts  up  to  100  acres,  which  would  result  in  adverse  impacts  similar  to  Alternative  C. 
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Special  Designations 

Special  designations  under  Alternative  D  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  A,  but  to  a  greater  degree  from  closing  the  Upper  Owl  Creek  and  Five  Springs  Falls  ACECs  to 
oil  and  gas  leasing.  Designating  the  Clarks  Fork  Canyon  ACEC  would  result  in  beneficial  impacts  by 
protecting  additional  fish  habitat  under  Alternative  D.  By  not  recommending  any  of  the  WSR  eligible 
waterway  segments  as  suitable  for  inclusion  in  the  NWSRS,  Alternative  D  would  result  in  fewer 
beneficial  impacts  from  fish  habitat  protection  afforded  by  this  special  designation  under  alternatives  A 
and  B;  however,  Alternative  D  would  result  in  fewer  limitations  to  native  species  restoration  activities. 

Resources 

Riparian/wetland  resources  management  under  Alternative  D  would  result  in  similar  beneficial  impacts 
to  those  under  Alternative  A,  but  to  a  greater  degree.  More  adverse  impacts  may  result  to  fish  habitat 
by  encouraging  the  maintenance  of  natural  flow  regimes  only  in  prioritized  streams;  however, 
developing  watershed  improvement  practices  similar  to  those  under  Alternative  B  plus  applying  BMPs  in 
cooperation  with  stakeholders  would  result  in  greater  beneficial  impacts  than  under  Alternative  A. 
Fencing  reservoirs  and  riparian  areas  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  B.  Surface-disturbance  restrictions  around  surface  waters  and  riparian/wetland  areas  would 
result  in  similar  beneficial  impacts  to  those  under  Alternative  A. 

Proactive  Management 

Direct  beneficial  impacts  to  fish  as  a  result  of  proactive  management  under  Alternative  D  would  be 
similar  to  those  under  Alternative  A,  although  to  a  greater  extent.  Avoiding  surface-disturbing  activities 
within  %  mile  of  perennial  surface  waters,  riparian/wetland  areas,  and  WGFD-rated  Blue  Ribbon  or  Red 
Ribbon  fisheries  (trout  streams  of  national  or  statewide  importance)  would  likely  result  in  greater 
beneficial  impacts  than  alternatives  A  and  C.  Managing  perennial  streams  to  become  fish  habitat, 
restoring  important  stream  segments  for  fisheries  habitat  on  a  priority  basis,  encouraging  minimum  pool 
management  in  existing  reservoirs,  and  designing  or  retrofitting  culverts  to  allow  fish  passage  on  a 
priority  basis  would  result  in  beneficial  impacts  similar  to,  or  greater  than,  those  under  Alternative  A. 

Alternative  E 

Surface  Disturbance 

Impacts  on  fish  habitat  from  surface  disturbance  would  be  similar  to  Alternative  B,  although  to  a  slightly 
lesser  degree  due  to  decreased  surface  disturbance.  Management  under  Alternative  E  would  result  in 
less  surface  disturbance  over  the  short  term  (71,829  acres)  and  long  term  (10,676  acres),  resulting  in 
approximately  32  percent  and  31  percent  less  erosion  than  Alternative  A,  and  3  percent  and  2  percent 
less  erosion  than  Alternative  B  in  the  short  and  long  term,  respectively.  Alternative  E  places  the  greatest 
restrictions  on  surface-disturbing  activities,  including  mineral  and  ROW  development  in  areas  that 
contain  fish-bearing  streams  (Table  4-22),  and  would  therefore  result  in  the  least  sediment-bearing 
runoff  and  the  least  adverse  impacts  to  fish  habitat,  compared  to  the  other  alternatives. 

Resource  Uses 

Resource  uses  under  Alternative  E  would  result  in  the  least  adverse  impacts  to  fish  habitat  from 
sedimentation  and  other  potential  impacts  to  water  quality.  Impacts  from  resource  uses  would  be 
similar  to  Alternative  B,  but  less  adverse  due  to  closure  of  the  proposed  Greater  Sage-Grouse  Key 
Flabitat  Areas  ACEC  to  locatable  mineral  entry,  mineral  materials  disposal,  renewable  energy 
development,  and  ROW  development.  Surface  disturbances  would  be  limited  to  one  disturbance  per 
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640  acres  and  less  than  3  percent  of  the  greater  sage-grouse  Key  Habitat  Areas,  compared  to  a  larger 
allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  These  limitations  on  surface 
disturbance  would  reduce  erosion  rates  and  sedimentation  to  adjacent  waterways. 

Alternative  E  closes  the  most  miles  of  fish-bearing  streams  to  locatable  mineral  entry  and  ROW 
development  (103  miles  and  93  miles  respectively).  In  areas  where  the  proposed  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC  overlaps  forest  and  woodland  areas,  adverse  impacts  resulting  from  forest 
management  actions  may  be  reduced  due  to  the  greater  limitations  on  surface  disturbance.  In  areas 
outside  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  management  of  resource  uses  and 
the  resulting  impacts  would  be  consistent  with  Alternative  B. 

Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  within  greater  sage-grouse  Key  Habitat  Areas  that 
would  be  designated  as  an  ACEC.  Additional  limitations  on  surface-disturbing  activities  associated  with 
the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  reduce  impacts  to  fish  in  comparison 
with  Alternative  B  and  would  result  in  the  most  beneficial  impacts  to  fish  habitat  compared  to  the  other 
alternatives.  ACECs  designated  under  Alternative  E  would  encompass  72  miles  of  fish-bearing  streams. 
All  other  impacts  to  fish  from  special  designations  outside  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  would  be  the  same  as  Alternative  B. 

Resources 

Riparian/wetland  area  management  and  watershed  improvement  practices  under  Alternative  E  are 
generally  the  same  as  Alternative  B  and  would  provide  the  same  beneficial  impacts  to  fish  habitat  as 
Alternative  B.  Alternative  E  would  also  manage  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  to  restore  sagebrush  steppe  habitat  using  native  plants,  which  may  result  in  indirect  beneficial 
impacts  for  adjacent  fish  habitats  by  reducing  erosion  in  the  watershed. 

Proactive  Management 

Proactive  management  of  fish  habitat  under  Alternative  E  is  generally  the  same  as  Alternative  B,  and 
beneficial  impacts  to  fish  would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Adverse  impacts  to  fish  habitat  from  surface  disturbance  would  be  similar  to  but  less  than  alternatives  D 
and  A.  Management  under  Alternative  F  would  result  in  less  surface  disturbance  over  the  short  term 
(137,064  acres)  and  long  term  (17,663  acres),  resulting  in  approximately  2  percent  less  erosion  than 
Alternative  D  in  both  the  short  and  long  terms.  Management  practices  relating  to  surface  disturbance 
would  be  the  same  as  Alternative  D,  except  within  areas  of  the  proposed  Greater  Sage-Grouse  PHMAs 
ACEC  (1,116,698  acres).  In  this  ACEC,  the  BLM  manages  the  density  of  disturbance  to  not  exceed  an 
average  of  one  disruptive  activity  location  per  640  acres  and  cover  less  than  3  percent  of  the  greater 
sage-grouse  PHMAs,  compared  to  a  larger  allowable  disturbance  of  5  percent  in  greater  sage-grouse 
PHMAs  (1,232,583  acres)  under  Alternative  D. 

Resource  Uses 

Resource  uses  under  Alternative  F  would  result  in  slightly  less  adverse  impacts  to  fish  habitat  than 
Alternative  D  and  similar  adverse  impacts  as  Alternative  A,  but  to  a  greater  degree.  This  alternative 
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closes  a  larger  area  of  federal  mineral  estate  to  oil  and  gas  leasing  as  Alternative  D  and  also  applies  a 
NSO  stipulation  within  0.6  mile  of  occupied  sage-grouse  leks  within  greater  sage-grouse  PHMAs. 
However,  Alternative  F  limits  surface  disturbances  to  one  per  640  acres  and  3  percent  or  less  of  the 
Wyoming  Density  and  Disturbance  Calculation  Tool  (DDCT)  analysis  area,  compared  to  5  percent  under 
Alternative  D,  which  would  afford  greater  protection  for  fish  habitat  within  the  Greater  Sage-Grouse 
PHMAs  ACEC.  As  a  result.  Alternative  F  is  anticipated  to  develop  fewer  new  federal  wells  than 
alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E  with  proportional  adverse  impacts  to  water 
quantity  that  may  affect  fish  habitat. 

In  the  Greater  Sage-Grouse  PHMAs  ACEC,  the  number  of  new  roads  from  ROW  development  and  user- 
pioneered  roads  would  be  greater  under  Alternative  F  than  alternatives  A,  B,  and  E,  but  less  than  would 
occur  under  alternatives  C  and  D.  In  areas  where  the  proposed  ACEC  overlaps  forest  and  woodland 
areas,  adverse  impacts  resulting  from  forest  management  actions  may  be  reduced  due  to  the  greater 
limitations  on  surface  disturbance.  Overall,  Alternative  F  would  result  in  less  adverse  impacts  than 
alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E.  Impacts  to  fish  from  resource  uses  outside 
the  ACEC  would  be  the  same  as  Alternative  D. 

Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Under 
this  alternative,  special  designations  would  encompass  69  miles  of  streams.  The  relative  size  and 
additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special  designation  areas 
under  Alternative  F  would  result  in  greater  protection  for  fish  habitat  than  alternatives  A,  C,  and  D,  but 
fewer  than  under  alternatives  B  and  E. 

Resources 

Management  for  riparian/wetland  areas  and  watershed  improvement  projects  under  Alternative  F 
would  be  the  same  as  Alternative  D,  and  the  benefits  to  fish  habitat  would  be  the  same  as  Alternative  D. 
Alternative  F  would  also  manage  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  to  restore  sagebrush 
steppe  habitat  to  predisturbance  conditions  using  native  plants.  Restoration  of  these  habitats  may 
result  in  indirect  beneficial  impacts  for  adjacent  fish  habitats  by  reducing  erosion  in  the  watershed. 

Proactive  Management 

Proactive  management  of  fish  habitat  under  Alternative  F  is  generally  the  same  as  Alternative  D,  and 
beneficial  impacts  to  fish  would  be  the  same  as  Alternative  D. 

4.4.6  Fish  and  Wildlife  Resources  -  Wildlife 

Adverse  impacts  to  wildlife  include  removal,  degradation,  or  fragmentation  of  wildlife  habitats. 
Beneficial  impacts  include  actions  that  conserve  or  improve  habitats,  such  as  big  game  crucial  winter 
range  or  nest  sites. 

Direct  impacts  to  wildlife  would  result  from  loss  of  habitats  or  from  immediate  loss  of  life.  Wildlife  can 
be  directly  disturbed  by  human  activities  (e.g.,  motorized  vehicle  use,  recreation),  potentially  causing 
wildlife  to  abandon  a  nest  site  or  home  range.  Disturbance  during  sensitive  periods  (i.e.,  winter, 
nesting)  may  adversely  impact  wildlife  populations.  The  impact  from  disturbances  may  be  short-term, 
where  the  population  may  be  displaced  or  shift  its  activities,  or  long-term,  where  the  population  may 
permanently  abandon  its  home  range,  threatening  its  viability.  Habitat  loss  and  fragmentation  can 
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result  from  vegetation  treatments,  fire  and  fuels  management,  mineral  exploration  and  development, 
construction  and  maintenance  of  roads  and  trails,  and  development  of  wind-energy  facilities. 

Indirect  impacts  to  wildlife  result  from  changing  habitat  characteristics  or  habitat  quality  that  affect 
wildlife.  Surface-disturbing  activities  and  other  actions  that  remove  vegetation  and  disturb  soil  can  alter 
habitat  quality.  Indirect  impacts  to  wildlife  also  result  from  actions  that  alter  habitats  to  make  them 
unsuitable  for  future  habitation  by  wildlife  species. 

4.4.6. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  The  BLM,  in  cooperation  with  state  and  other  federal  wildlife  agencies,  is  responsible  for 
managing  habitat  (e.g.,  quality,  suitability,  usability),  whereas  state  and  federal  wildlife 
management  agencies  (e.g.,  WGFD,  USFWS)  have  primary  authority  for  overseeing  management 
of  wildlife  populations.  Therefore,  this  analysis  primarily  relies  on  vegetation  changes  and  loss 
of  habitat  use  due  to  disruptive  activities  to  estimate  impacts  to  wildlife  habitats. 

•  For  each  alternative,  changes  to  vegetation  types,  either  in  quantity,  quality,  or  increased 
fragmentation,  are  compared  to  baseline  conditions.  Adverse  and  beneficial  impacts  to 
vegetation  types  (i.e.,  wildlife  habitats)  are  assumed  to  have  a  corresponding  adverse  or 
beneficial  impact  on  wildlife  species. 

•  Disturbance  impacts  to  wildlife  are  evaluated  by  comparison  to  current  management  practices 
in  the  Planning  Area;  increased  protection  in  time  or  space  are  beneficial,  whereas  reduced 
protection  result  in  adverse  impacts. 

•  Disturbance  during  sensitive  periods  adversely  affects  wildlife. 

•  Flabitat  fragmentation  and  associated  declines  in  habitat  quality  have  been  identified  as 
principal  causes  for  declines  in  wildlife  populations  and  distribution  in  a  variety  of  habitat  types 
and  spatial  scales  (WGFD  2010b);  therefore,  this  analysis  assumes  that  habitat  fragmentation 
through  the  creation  of  roads,  fences,  pipelines,  and  other  disturbances  would  result  in  impacts 
to  wildlife  species  proportional  to  the  scale  and  type  of  fragmentation  anticipated  to  occur. 

•  Prescribed  fire,  where  historical  fire  regimes  occurred,  is  a  tool  used  to  manage  vegetative 
communities  and  generally  results  in  short-term  adverse  impacts  with  long-term  beneficial 
impacts  to  wildlife  species  and  habitats,  and  in  some  cases  to  forage  productivity  and 
availability.  Certain  species  and  habitats;  however,  may  experience  long-term  adverse  impacts 
from  prescribed  fire  (e.g.,  sagebrush  obligate  species  from  prescribed  fire  in  sagebrush  habitat 
[Becketal.  2011]). 

•  Forest  management  actions  replicating  natural  historical  disturbance  regimes  and  managing 
wildlife  habitats  instead  of,  or  in  addition  to,  managing  forest  products  are  anticipated  to 
benefit  wildlife  habitats.  In  contrast  to  actions  that  would  maximize  saw  log  production  by 
managing  for  more  marketable  tree  species,  forest  management  actions  would  be  managing  for 
a  diversity  of  tree  species  with  both  structural  and  age  diversity. 

•  In  general,  management  actions  aimed  at  benefiting  specific  wildlife  species  are  likely  to 
benefit  other  species  that  utilize  similar  habitat  types,  rely  on  the  target  species  as  a  food 
source,  or  receive  benefits  through  other  interspecies  interactions.  Exceptions  to  this 
assumption  are  noted  accordingly. 
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•  Alternatives  with  a  larger  number  of  acres  of  wetlands  developed  or  protected  will  exhibit  a 
greater  benefit  to  waterfowl  and  other  riparian/wetland  wildlife  species  when  compared  to 
alternatives  with  smaller  acreage  of  wetlands  developed  or  protected. 

•  Alternatives  providing  more  protection  of  water  sources  beneficial  to  wildlife  are  anticipated  to 
have  the  greatest  benefit  to  wildlife. 

•  Surface  disturbance  generally  causes  adverse  impacts  to  wildlife  habitats.  Lesser  amounts  of 
surface  disturbance  in  wildlife  habitats  have  a  corresponding  lesser  adverse  impact  to  wildlife 
compared  to  more  surface  disturbance.  The  extent  of  adverse  impacts  due  to  surface 
disturbance  depends  on  the  precipitation  zone. 

•  Prohibiting  surface  disturbance  or  occupancy  is  more  restrictive  and  provides  more  protection 
for  wildlife  than  avoiding  surface  disturbance  or  occupancy. 

•  The  more  surface  disturbance  that  occurs  on  steep  slopes  or  on  highly  erosive  soils,  the  greater 
the  potential  for  adverse  impacts  to  wildlife  habitats.  Adverse  impacts  from  surface  disturbance 
also  increase  in  areas  that  receive  less  precipitation. 

•  The  higher  the  road  density  and  the  frequency  of  use  in  the  Planning  Area,  the  greater  the 
potential  to  degrade  adjacent  wildlife  habitat  quality  in  the  Planning  Area. 

•  The  more  area  used  by  OHVs  and  the  higher  the  density  of  motorized  vehicle  use,  the  greater 
adverse  impacts  are  anticipated  to  wildlife  habitats. 

•  The  BLM  utilizes  the  best  available  information,  management  and  conservation  plans,  and  other 
research  and  related  directives,  as  appropriate,  to  guide  wildlife  habitat  management  on  BLM- 
administered  lands. 

•  The  quality  and  quantity  of  seasonal  ranges  and  migration  corridors  are  generally  considered  to 
be  the  limiting  factors  on  big  game  populations  in  the  Planning  Area.  The  ability  of  these  areas 
to  support  populations  is  a  factor  in  determining  population  levels. 

•  Natural  variability  in  wildlife  health,  population  levels,  and  habitat  conditions  would  continue. 
Periods  of  mild  or  severe  weather  as  well  as  outbreaks  of  wildlife  disease  or  insects/diseases 
that  impact  habitat  (e.g.,  bark  beetle,  blister  rust,  mistletoe,  and  bleeding  rust)  may  impact 
wildlife  population  levels. 

•  Wildlife  habitats  being  protected  are  generally  in  desired  natural  condition  and  those  being 
managed  are  being  managed  toward  a  more  desirable  condition. 

•  Habitat  vegetation  that  trends  away  from  natural  vegetation  condition  (due  to  increase  in 
invasive  species),  similarly  trends  away  from  natural  wildlife  species  composition. 

4.4.6. 2  Summary  of  Impacts  by  Alternative 

The  principal  adverse  impacts  to  wildlife  result  from  surface  disturbance  related  habitat  loss  and 
fragmentation;  the  principal  beneficial  impacts  to  wildlife  result  from  management  that  restricts 
surface-disturbing  activities  in  known  or  potential  wildlife  habitat  and  disruptive  activities  (e.g., 
motorized  vehicle  use,  recreation)  that  can  cause  the  abandonment  of  nest  site  or  home  ranges.  Based 
on  the  actions  and  uses  allowed,  alternatives  ranked  in  order  of  increasing  potential  adverse  impacts 
and  decreasing  beneficial  impacts  to  the  wildlife  categories  presented  in  this  section  are  E,  B,  F,  D,  A, 
and  C.  Alternatives  B  and  E  include  the  most  management  to  minimize  wildlife  habitat  loss  and 
fragmentation,  such  as  closing  areas  to  oil  and  gas  leasing,  followed  by  F,  D,  A,  and  C.  Alternative  C 
allows  the  most  surface  disturbance  and  resulting  habitat  degradation  and  loss,  followed  by  alternatives 
A,  D,  F,  B,  and  E.  With  the  exception  of  limiting  wind-energy  development  and  ROW  authorizations  to  a 
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greater  extent  than  Alternative  A,  Alternative  C  has  the  fewest  measures  with  which  to  control  habitat 
loss  and  fragmentation,  followed  by  A,  D,  F,  B,  and  E.  Alternative  E  designates  the  most  ACECs,  and 
similar  to  Alternative  B,  manages  all  lands  with  wilderness  characteristics  to  maintain  their  wilderness 
characteristics  (476,349  acres),  resulting  in  beneficial  impacts  to  wildlife  over  a  large  area;  Alternative  F 
manages  49,396  acres  of  lands  with  wilderness  characteristics  to  maintain  their  wilderness 
characteristics.  Alternative  C  does  not  restrict  surface-disturbing  activities  in  most  sensitive  areas  and 
has  few  actions  to  improve  habitat  quality.  Alternatives  E  and  B  place  the  most  restrictions  on 
motorized  vehicle  use  during  crucial  wildlife  periods,  followed  by  alternatives  F,  D,  A,  and  C.  Under 
alternatives  B  and  E,  restricting  motorized  vehicle  use  and  surface-disturbing  activities  in  the  Absaroka 
Front  Management  Area  provides  the  greatest  beneficial  impacts  to  wildlife  species,  especially  big  game 
and  predators.  Less  restrictive  management  is  applied  to  the  Absaroka  Front  Management  Area  under 
the  other  alternatives;  however,  alternatives  D  and  F  apply  a  MLP  within  the  Absaroka  Front  and  Big 
Florn  Front  MLP  analysis  areas  that  places  CSU  and  TLS  stipulations  on  oil  and  gas-related  surface 
disturbances.  As  a  result,  alternatives  D  and  F  would  provide  more  protection  for  big  game  in  these 
areas  than  under  alternatives  A  and  C.  Under  Alternative  C,  the  area  is  managed  consistent  with  other 
resource  objectives,  with  the  exception  of  limiting  motorized  vehicle  use  to  designated  roads  and  trails 
with  seasonal  limitations.  The  area  is  not  managed  as  a  Management  Area  under  Alternative  A. 
Alternatives  E  and  F  limit  motor  vehicle  use  to  designated  roads  and  trails  within  the  proposed  greater 
sage-grouse  ACECs,  which  are  comprised  by  Key  and  PFIMAs,  respectively. 

The  spread  of  invasive  species  adversely  affects  wildlife  by  displacing  native  vegetation  and  altering 
ecosystem  function.  Alternative  E  would  slow  the  spread  of  invasive  species  the  most  because  it  is 
projected  to  involve  the  least  amount  of  surface  disturbance  and  has  the  most  stringent  reclamation 
requirements,  followed  by  alternatives  B,  F,  D,  A,  and  C.  Vegetation  treatments  under  Alternative  C 
would  result  in  the  greatest  amount  of  short-term  surface  disturbance,  but  if  habitat  loss  and 
displacement  of  wildlife  is  temporary,  this  alternative  may  result  in  the  greatest  long-term  benefit  to 
wildlife  by  restoring  fire  adapted  habitat  and  reducing  the  risk  of  catastrophic  wildfire,  followed  by 
Alternative  D.  Alternatives  B  and  E  would  result  in  the  least  short-term  disturbance  to  wildlife  from 
prescribed  fire  and  fuels  treatment,  but  also  would  result  in  the  greatest  risk  of  large  wildfires  that 
would  alter  wildlife  habitat,  followed  by  alternatives  A,  F,  D,  and  C. 

Alternative  E  includes  the  most  improvements  to  habitat  quality,  provides  for  more  measures  to  restrict 
activities  that  can  damage  soils  and  habitats,  reserves  the  most  forage  for  big  game  on  crucial  winter 
range,  and  sets  aside  the  most  land  for  ACECs  with  emphasis  to  benefit  wildlife  resources  followed  by 
alternatives  B,  F,  D,  A,  and  C  (Table  4-22).  Alternative  C  has  minimal  guidance  to  protect  or  improve 
habitat  quality,  and  no  ACECs  are  designated  to  conserve  wildlife  habitat.  Alternatives  D  and  F  would 
result  in  similar  habitat  improvement  actions  in  riparian/wetland  areas  as  Alternative  C,  but  these 
alternatives  place  greater  restrictions  on  surface-disturbing  activities  in  these  areas  than  alternatives  A 
and  C  and  apply  an  NSO  restriction  on  all  wetlands  greater  than  20  acres,  limiting  potential  adverse 
impacts  from  long-term  surface  disturbance  to  a  greater  extent.  In  general,  alternatives  D  and  F  have 
similar  measures  to  protect  and  improve  habitat  quality  in  grassland  and  shrubland  communities  as 
under  alternatives  B  and  E;  however,  under  alternatives  D  and  F,  fewer  ACECs  are  designated  that  would 
beneficially  affect  wildlife  such  as  big  game  (Table  4-22).  Forest  management  under  alternatives  D  and  F 
would  cause  impacts  similar  to  Alternative  A,  except  that  allowing  larger  clear  cuts  may  result  in  habitat 
loss  for  some  species  that  prefer  closed  canopies.  Seasonal  restrictions  on  surface-disturbing  activities 
around  active  raptor  nests  would  affect  the  most  forested  habitat  under  alternatives  B  and  E,  followed 
by  alternatives  A,  D  and  F,  and  C.  In  addition,  alternatives  B  and  E  provide  year-round  CSU  stipulations 
to  protect  approximately  47,651  acres  of  forested  habitat.  Alternative  E  provides  the  most  protection 
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from  surface-disturbing  activities  for  big  game  on  crucial  winter  range,  followed  by  alternatives  B,  F,  D, 

A,  and  C  (Table  4-22). 

4.4.6. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Surface  Disturbance 

The  precise  location  of  surface  disturbance  in  the  Planning  Area  resulting  from  implementation  of  the 
alternatives  cannot  be  determined.  Surface  disturbance  would  occur  in  a  variety  of  vegetation  types  all 
used  as  wildlife  habitat  by  wildlife.  Therefore,  the  BLM  projects  that  the  extent  of  impacts  to  wildlife 
from  surface  disturbance  would  generally  relate  to  the  amount  of  surface  disturbance  in  the  Planning 
Area.  These  activities  will  be  evaluated  further  during  project-specific  NEPA  evaluations  before  project 
authorization.  As  acreages  of  surface  disturbance  and  human  activity  levels  increase,  the  quality  and 
quantity  of  wildlife  habitats  would  decrease.  Long-term  surface  disturbance  accounts  for  reclamation  of 
some  lands  following  short-term  disturbance.  Although  reclamation  restores  habitats,  thereby  reducing 
long-term  surface-disturbance  acreage,  the  location  of  permanent  facilities  (e.g.,  roads,  well  pads,  etc.) 
adjacent  to  reclaimed  areas  may  reduce  the  utility  of  reclaimed  habitats.  For  example,  the  higher  the 
density  of  permanent  facilities  in  an  area,  the  more  a  habitat  is  fragmented  and  the  more  adverse 
impacts  anticipated  for  wildlife.  In  addition,  reclaimed  areas  are  more  vulnerable  to  establishment  of 
invasive  species  and  would  not  initially  provide  the  same  level  of  habitat  function,  forage,  or  cover  that 
the  original  vegetation  provided.  The  timing  and  type  of  reclamation  is  also  anticipated  to  result  in 
impacts  to  wildlife. 

As  discussed  in  Chapter  3,  habitat  fragmentation  occurs  when  a  contiguous  habitat  is  intersected, 
divided,  or  segmented  by  surface  disturbance.  Fragmentation  causes  a  reduction  in  usable  ranges  and 
the  isolation  of  smaller,  less  mobile  species;  a  loss  of  genetic  integrity  in  species  or  populations;  and  an 
increase  in  abundance  of  habitat  generalists  characteristic  of  disturbed  environments  (i.e.,  competitors, 
predators,  and  parasites)  (Flarris  1984).  As  disturbance  reduces  the  size  of  contiguous  habitat  patches, 
density  dependency  thresholds  of  suitable  habitats  for  species  may  be  met,  which  ultimately  may 
decrease  population  size  and  increase  disease  frequency. 

Resource  Uses 

The  principle  impacts  to  wildlife  species  (especially  big  game)  from  minerals  development  in  the 
Planning  Area  would  be  the  reduction  in  usable  wildlife  habitat  and  disruption  of  migration  corridors 
that  link  seasonal  ranges.  In  areas  with  continuous  surface  disturbance,  the  adverse  impacts  would  be 
greater. 

Impacts  from  locatable  minerals  development  would  include  displacement  of  wildlife  from  developed 
areas  and  avoidance  of  a  larger  area  around  the  development  because  of  human  presence  and  noise. 
Increased  bentonite  mining,  and  potentially  gypsum  mining,  along  with  difficulty  in  shrub  reclamation  in 
the  5-  to  9-inch  precipitation  zone  would  result  in  a  reduction  of  sagebrush  habitat  across  all 
alternatives.  Salable  minerals  extraction  would  result  in  short-term,  direct  impacts  to  wildlife  and 
associated  habitat.  Impacts  would  include  displacement  and  disturbance  of  animals,  removal  of 
vegetation,  and  loss  of  habitat.  The  level  of  impacts  would  depend  on  the  size  of  the  salable  minerals 
area  and  the  importance  of  the  altered  habitat  to  wildlife. 

Oil  and  gas  development  would  result  in  adverse  impacts  to  wildlife  habitat.  As  the  number  of  wells, 
roads,  and  facilities  increase,  habitats  in  and  near  well  fields  may  degrade  due  to  invasive  species  spread 
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and  fragmentation.  Due  to  prolonged  reclamation  time,  oil  and  gas  development  in  the  5-  to  9-inch 
precipitation  zone  may  result  in  long-term  impacts  from  habitat  removal  and  fragmentation.  Animals 
that  remain  in  the  affected  zones  are  subjected  to  increased  physiological  stress.  This  avoidance  and 
stress  response  impairs  habitat  function  by  reducing  the  capability  of  wildlife  to  use  the  habitat 
effectively.  In  addition,  physical  or  psychological  barriers  lead  to  fragmentation  of  habitats,  further 
limiting  the  availability  of  suitable  habitat.  An  area  of  intensive  activity  or  construction  becomes  a 
barrier  when  animals  cannot  or  will  not  cross  it  to  access  otherwise  suitable  habitat.  These  impacts  are 
especially  problematic  when  they  occur  within  limiting  habitat  components  such  as  crucial  winter  ranges 
and  reproductive  habitats  (WGFD  2009b).  Studies  have  shown  that  actions  involving  increased  human 
presence  have  adversely  impacted  wildlife  populations  such  as  mule  deer  and  elk  (Freddy  et  al.  1986; 
Phillips  and  Alldredge  2000;  Shively  et  al.  2005).  In  human-dominated  landscapes,  human  factors  have 
been  shown  to  have  a  greater  effect  on  elk  behavior  than  natural  predators  or  other  environmental 
factors,  including  decreased  feeding  times  associated  with  closer  proximity  to  roads  and  the  adoption  of 
a  more  vigilant  behavioral  mode  in  response  to  road  traffic  volumes  of  at  least  one  vehicle  every  two 
hours  (Ciuti  et  al.  2012). 

Many  sand  and  gravel  areas  are  associated  with  riverine  and  alluvial  plains;  their  development  would 
impact  these  areas.  The  vegetative  communities  associated  with  these  areas  would  be  affected  by  the 
extraction  of  salable  minerals.  Salable  mineral  extraction  may  lower  the  water  table,  resulting  in  the 
potential  loss  of  cottonwood  communities  typically  associated  with  these  minerals.  Nesting  birds  such 
as  great  blue  herons,  bald  eagles,  and  habitat  for  numerous  waterfowl  and  migratory  birds,  and  big 
game  during  the  winter,  depend  on  these  communities. 

Due  to  the  projected  surface  disturbance  and  difficulty  in  reclamation,  especially  in  arid  areas,  invasive 
species  would  continue  to  spread  under  all  alternatives.  Management  actions  may  prevent  the 
reoccurrence  and  spread  of  invasive  and  noxious  weeds  to  maintain  the  native  vegetative  species  that 
provide  wildlife  forage  and  habitat.  Certain  species  of  noxious  weeds  are  poisonous  and  potentially  fatal 
to  some  wildlife  species.  Prevention  and  treatment  of  invasive  species  would  maintain  or  improve  plant 
community  health,  thereby  benefitting  wildlife.  Surface  disturbance,  new  road  construction,  off-road 
motorized  vehicle  use,  and  livestock  and  wildlife  grazing  contribute  to  the  spread  of  invasive  species. 

Impacts  on  wildlife  from  land  use  authorizations  (including  ROWs)  would  depend  on  (1)  the  location  of 
the  authorizations,  and  (2)  the  success  of  reclamation  and  mitigation  of  disturbed  lands.  Impacts  to 
wildlife  habitat  would  vary  with  the  specific  type  and  location  of  the  requested  ROW.  There  would  be 
short-term  impacts  from  the  construction  of  pipelines,  buried  fiber-optic  lines,  and  other  subsurface 
actions.  Flowever,  proper  reclamation  would  restore  some  level  of  habitat  function  in  these  areas. 
Depending  on  the  locations  of  these  actions  and  the  long  timeframes  required  for  some  disturbed  sites 
to  return  to  pre-disturbance  vegetation  cover,  some  impacts  would  be  long-term.  Aboveground  ROW 
actions,  such  as  communication  sites,  powerlines,  and  wind  turbines  would  have  long-term  impacts. 
These  types  of  permanent  structures  are  particularly  hazardous  to  avian  wildlife  because  of  the 
potential  for  collision  or  electrocution  (Erickson  et  al.  2005). 

Unless  otherwise  specified,  motorized  vehicle  use  is  limited  to  existing  roads  and  trails  on  BLM- 
administered  land.  Existing  roads  and  trails  may  be  maintained  for  continued  access.  CTTM  plans 
address  maintenance  of  roads,  ways,  and  trails  at  a  site-specific  level.  Limiting  motorized  travel  to 
existing  roads  and  trails  would  result  in  beneficial  impacts  to  multiple  wildlife  species  by  enhancing  and 
increasing  security  areas  where  roads  are  sparse  or  nonexistent. 

Motorized  vehicle  use  management  that  result  in  increased  human  presence  would  have  a  localized 
impact  on  wildlife.  Impacts  would  include  increased  displacement  of  wildlife,  increased  stress  during 
important  time  periods  (e.g.,  winter,  nesting),  and  degradation  of  habitats.  Motorized  vehicle  use  may 
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alter  the  seasonal  use  patterns  of  many  wildlife  species.  The  use  of  motorized  over-snow  travel  on 
winter  range  may  lead  to  wildlife  disturbance,  causing  additional  stress.  New  roads  created  from  OHV 
use  would  result  in  disturbance  to  wildlife  in  areas  that  normally  do  not  contain  human  presence  and 
habitat  degradation  through  vegetation  loss.  Vehicle-wildlife  collisions  may  increase  in  areas  of  high 
wildlife  use  and  high  human  activity.  Closure  and  reclamation  of  unnecessary  roads  would  reduce 
fragmentation  and  restore  habitat  integrity  while  reducing  the  potential  for  wildlife  disturbance. 

Recreational  activities  (e.g.,  hiking,  biking,  camping,  hunting,  sightseeing)  that  result  in  increased  human 
presence  would  cause  localized  impacts  to  wildlife.  These  activities  would  result  in  increased  human 
presence,  which  may  cause  habitat  degradation  or  wildlife  disturbance  (e.g.,  dispersal  or  avoidance). 
Human  disturbance  of  big  game  may  result  in  increased  energy  costs  for  the  alerted  animal,  either  from 
stress  (preparation  for  flight  [i.e.,  locomotion])  or  from  flight  itself.  An  animal  that  has  fled  or  is 
displaced  incurs  additional  costs  through  loss  of  food  intake  and  potential  displacement  to  lower  quality 
habitat.  The  cumulative  energy  costs  of  frequent  disturbances  may  affect  survival  or  reproductive 
success,  especially  during  seasonally  sensitive  periods  (e.g.,  winter,  breeding,  nesting,  and  early  brood¬ 
rearing).  Phillips  and  Alldredge  (2000)  and  Shively  et  al.  (2005)  demonstrated  a  30  percent  reduction  in 
elk  calf  recruitment  from  an  activity  as  benign  as  simulated  recreational  hiking  imposed  during  the 
calving  season.  If  recreational  activities  were  perform  on  noncrucial  habitats  or  during  seasons  when 
sensitive  wildlife  species  are  not  present  and  in  compliance  with  recreation  management  actions, 
impacts  would  be  minimal. 

Livestock  and  wild  horse  grazing  may  impact  wildlife  habitat  due  to  competition  for  forage  and  habitat 
use  and  alteration.  Intensive  use  along  stock  driveways  can  cause  near-complete  removal  of  vegetation 
and  compaction  of  soils;  and  if  unfettered,  may  no  longer  provide  forage  or  shelter  for  wildlife.  When 
improper  grazing  occurs  during  the  late  or  post -growing  season,  residual  vegetation  that  could  be 
available  on  big  game  winter  ranges  may  be  removed.  This  may  also  affect  the  availability  of  nesting 
cover  for  some  birds  the  following  spring.  Impacts  to  bird  species  can  be  widely  varied  and  grazing  may 
result  in  positive,  negative,  or  no  changes  to  different  species  (Bock  et  al.  1993,  Derner  et  al.  2009). 
Certain  grazing  disturbances  can  enhance  forage  and  habitat  for  wildlife  and  may  result  in  increased 
palatability  of  forage  (Anderson  and  Scherzinger  1975,  Severson  and  Urness  1994). 

Wyoming  Guidelines  for  Livestock  Grazing  Management  and  other  appropriate  BMPs  would  enhance 
rangeland  health,  improve  forage  for  livestock,  and  meet  other  multiple  use  objectives.  Appropriate 
grazing  management  with  an  emphasis  on  Standards  for  Healthy  Rangelands  and  Guidelines  for 
Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the  BLM  in  the  State  of  Wyoming 
(Appendix  N),  especially  in  the  5-  to  9-inch  precipitation  zone  where  rangeland  health  is  sensitive  to 
grazing  timing  and  intensity,  will  be  required  in  all  cases  and  would  be  beneficial  to  wildlife  species. 

Special  Designations 

Special  designations  that  conserve  vegetation  and  restrict  surface-disturbing  and  other  activities  that 
adversely  impact  special  status  wildlife  species,  such  as  mineral  development,  motorized  vehicle  use, 
and  ROW  development  would  result  in  beneficial  impacts  by  preventing  disruptive  activities  in  sensitive 
habitats,  and  limiting  habitat  loss,  fragmentation,  and  degradation.  Under  all  alternatives,  WSAs  are 
managed  for  naturalness,  outstanding  opportunities  for  solitude,  and  primitive  and  unconfined 
recreation  according  to  BLM  Manual  6330  (BLM  2012a),  and  loss  or  alteration  of  wildlife  habitat  would 
be  minimized  in  these  areas.  WSAs  would  benefit  wildlife  and  their  habitats  by  restricting  surface- 
disturbing  and  other  disruptive  activities  and  preserving  wilderness  characteristics.  Conversely, 
managing  WSAs  requires  the  use  of  natural  processes  to  the  extent  possible  and  generally  does  not 
allow  surface-disturbing  activities  designed  to  benefit  wildlife  habitat,  such  as  vegetation  treatments; 
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WSAs  may,  therefore,  result  in  adverse  impacts  to  wildlife  habitat  that  would  benefit  from  such 
treatments.  ACECs  also  benefit  wildlife  species  by  restricting  surface-disturbing  and  other  activities. 

The  Spanish  Point  Karst  ACEC,  designated  under  all  alternatives,  is  likely  to  result  in  beneficial  impacts  to 
special  status  bat  species  by  restricting  resource  uses  and  activities  that  may  impact  roost  habitat. 
Further  analysis  is  provided  in  the  discussions  for  each  special  designation  according  to  the  alternative. 

Wildlife  are  likely  to  react  to  management  and  allowed  uses  by  altering  their  behavior  (e.g.,  changing 
migration  routes  or  dispersal  patterns).  Restricting  resource  uses  and  activities  in  special  designations 
and  various  management  areas  on  BLM-administered  land  will  have  uncertain  impacts  to  private  lands 
from  wildlife.  Wildlife  may  leave  private  lands  if  BLM-administered  lands  provide  more  suitable  habitat. 
However,  if  habitat  protection  on  BLM-administered  lands  is  sufficient  to  foster  increases  in  wildlife 
populations,  greater  numbers  may  disperse  to  private  lands. 

Resources 

All  alternatives  provide  some  degree  of  protection  to  streams,  wells,  springs,  or  other  water  sources  by 
prohibiting  or  managing  surface  disturbance  within  varying  distances  from  water  sources.  Those 
alternatives  providing  the  greatest  protection  of  water  sources  beneficial  to  wildlife  species  are 
anticipated  to  have  the  greatest  benefit.  Wildlife  species  that  use  water  sources  and  riparian/wetland 
habitats  in  the  Planning  Area  benefit  from  management  actions  common  to  all  alternatives  that 
promote  the  development  and  enhancement  of  water  sources.  The  management  of  riparian/wetland 
areas  to  meet  PFC  and  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N)  would  improve 
habitat  conditions  for  various  wildlife  species.  Areas  managed  to  higher  standards  (e.g.,  DPC),  would 
result  in  additional  benefits  to  wildlife. 

Prescribed  fire  and  wildfire  would  have  both  short-term  and  long-term  impacts  to  wildlife.  Short-term 
impacts  include  displacement  from  habitats,  potential  disturbance  or  loss  of  life  for  small  game  and 
ground  nesting  birds,  and  removal  of  vegetation  and  forage.  The  BLM  generally  conducts  prescribed 
fires  outside  of  the  nesting  season  (depending  on  elevation,  approximately  April  15th  through  July  15th), 
which  would  limit  direct  impacts  to  nesting  birds.  Any  fire  would  cause  some  loss  of  less-mobile  wildlife 
and  not  able  to  avoid  the  path  of  the  fire.  Fire  line  construction,  use  of  heavy  equipment,  and  other  fire 
suppression  activities  would  damage  or  destroy  vegetation  and  habitat  for  wildlife.  Timely  rehabilitation 
of  these  activities  is  important  to  maintaining  the  quality  of  wildlife  habitats.  If  rehabilitation  is  not 
completed,  fire  suppression  activities  can  cause  erosion  or  the  potential  spread  of  invasive  species, 
which  results  in  long-term  adverse  impacts  to  wildlife  habitat. 

Over  the  long  term,  fire  would  generally  improve  habitat  conditions  for  most  wildlife  species.  Fire  can 
improve  the  quality  of  wildlife  habitat  conditions  by  releasing  soil  nutrients,  reducing  fuel  load,  or 
setting  back  species  such  as  trees  that  may  be  encroaching  on  other  habitats  such  as  grasslands  and 
shrublands.  Fire  would  reduce  dense  understory  that  has  mixed  values  for  various  species  of  wildlife.  In 
vegetative  climax  communities,  fire  would  return  the  vegetative  community  to  an  earlier  stage  of 
succession,  increasing  forage  and  cover  for  a  greater  diversity  of  wildlife.  Fire  can  remove  excess  dead 
and  dying  vegetation,  reduce  hiding  cover  for  prey  species  and  potential  thermal  cover  in  the  winter 
months.  However,  post-fire  log  and  limb  fall  would  increase  horizontal  cover  and  may  produce  snags 
important  for  nesting  birds  in  the  long  term.  The  extent  of  impacts  to  wildlife  from  fire  depends  on  the 
extent  of  change  in  habitat  structure  and  species  composition  the  fire  causes.  Resident  and  migratory 
bird  species  would  be  directly  affected  by  loss  of  habitat  from  wildland  fires.  The  duration  of  habitat 
loss  would  depend  on  the  types  of  vegetation  removed  and  the  fire  severity. 

Forest  management  practices  would  change  the  serai  stage  of  the  affected  stands.  Many  forest 
management  practices  are  designed  to  alter  or  set  back  the  serai  stage  of  the  forest  community.  These 
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activities  may  increase  wildlife  species  diversity  and  richness,  depending  on  different  species'  habitat 
requirements.  Properly  mitigated  commercial  forest  management  may  improve  big  game  habitat  in  the 
long  term  by  improving  forest  age  class  diversity  and  distribution,  edge  effect,  and  forage  community 
diversity.  Conversely,  commercial  forest  management  may  take  important  habitat  components  (e.g., 
snags,  dead  and  down  components,  and  the  largest  trees)  out  of  the  ecosystem  and  result  in  adverse 
impacts  to  species  that  depend  on  these  components.  Amphibians,  reptiles,  and  other  smaller  animals 
depend  on  these  habitat  components  for  survival,  while  species  such  as  the  snowshoe  hare  are 
generally  harmed  through  precommercial  thinning  practices  (USFS  2005b).  Properly  mitigated 
commercial  forest  management  would  result  in  beneficial  impacts  to  wildlife  species  that  depend  on 
diverse  forest  serai  stages;  however,  such  treatments  may  also  put  stands  in  a  stable  state  where  the 
forest  structure  does  not  mimic  natural  conditions  in  untreated  parcels.  Impacts  to  wildlife  from  forest 
management  depend  on  the  type  of  stand  -  mostly  adverse  impacts  occur  in  spruce  and  subalpine  fir 
stands,  while  mostly  beneficial  impacts  would  occur  in  aspen,  Douglas-fir,  and  ponderosa  pine  stands. 
Habitat  loss  and  fragmentation  would  be  long-term  adverse  impacts  from  forest  management; 
displacement  of  animals,  noise  disturbance,  and  increased  vehicle  traffic  would  be  short-term  adverse 
impacts. 

Under  all  alternatives,  the  BLM  constrains  wild  horse  population  numbers  to  the  initial  appropriate 
management  level  in  existing  HMAs  (Map  45),  such  that  their  existing  effect  to  wildlife  habitat  and 
populations  would  be  sustained  at  the  current  level.  Maintaining  horse  populations  at  initial 
appropriate  management  levels  can  still  result  in  adverse  impacts  to  wildlife  habitat  and  populations. 
Wild  horses  graze  areas  in  the  McCullough  Peaks  and  Fifteenmile  HMAs  on  a  year-round  basis, 
competing  with  wildlife  directly  for  some  forage  species  and  access  to  water. 

Management  actions  for  cultural  and  paleontological  resources  would  provide  varying  degrees  of 
habitat  protection  by  minimizing  vegetation  loss  and  erosion  and  by  restricting  surface-disturbing 
activities.  If  public  interpretation  facilities  generate  increased  human  presence  during  sensitive  seasonal 
periods  (e.g.,  breeding,  nesting,  or  migration)  wildlife  could  be  disturbed. 

Proactive  Monoqement 

Wildlife  habitat  management  would  prevent  or  reduce  impacts  to  wildlife  species  from  surface- 
disturbing  and  other  disruptive  activities  through  implementing  mitigation  and  BMPs,  such  as  timing 
stipulations  and  designations  of  spatial  buffers.  These  stipulations  would  provide  some  mitigation  for 
loss  of  habitat  function  or  habitat  value  for  wildlife  species. 

Proactive  management  actions  common  to  all  alternatives  that  would  benefit  wildlife  by  conserving  or 
improving  habitat  quality  or  reducing  the  likelihood  of  disturbance  include  prohibiting  surface-disturbing 
and  disruptive  activities  in  the  Bighorn  River  HMP/RAMP  tracts  and  the  BLM-administered  tracts  in 
Yellowtail  Wildlife  Habitat  Management  Area  and  applying  an  NSO  restriction  as  appropriate; 
maintaining  or  improving  important  wildlife  habitats  through  vegetative  manipulations,  habitat 
improvement  projects,  livestock  grazing  strategies  and  the  application  of  the  Wyoming  Guidelines  for 
Managing  Sagebrush  Communities  with  Emphasis  on  Fire  Management  (Wyoming  Interagency 
Vegetation  Committee  2002)  and  the  Wyoming  BLM  Standard  Mitigation  Guidelines  for  Surface- 
Disturbing  and  Disruptive  Activities  (Appendix  H);  and  continuing  to  use  the  existing  West  Slope,  Bighorn 
River,  and  Absaroka  Front  HMPs,  which  contain  numerous  management  actions  for  wildlife  habitat 
enhancement. 
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Alternative  A 

Surface  Disturbance  -  Alternative  A 

Alternative  A  would  result  in  136,253  acres  of  short-term  surface  disturbance  that  may  degrade  wildlife 
habitat  and  15,646  acres  of  long-term  surface  disturbance  that  may  result  in  habitat  loss  (Table  4-1). 
Minerals  development,  fire  and  fuels  management,  and  silviculture  treatments  are  the  largest  sources  of 
short-term  disturbance,  with  minerals  development  being  the  largest  source  of  long-term  disturbance. 
Alternative  A  requires  that  all  surface-disturbing  activities  are  analyzed  for  suitability  and  impacts  and 
that  vegetation  cover  is  reestablished  in  disturbed  areas  within  5  years  of  initial  seeding.  These 
management  actions  would  increase  the  probability  of  successful  reclamation  so  that  disturbed  areas 
can  return  to  suitable  habitat  in  the  long  term.  Heavily  eroded  or  washed  out  roads  are  stabilized  on  a 
case-by-case  basis,  but  not  closed  or  reclaimed  to  return  to  wildlife  habitat.  Overall,  the  projected 
surface  disturbance  under  Alternative  A  would  result  in  adverse  impacts  to  wildlife  habitats,  while 
associated  reclamation  practices  would  help  to  mitigate  these  impacts. 

Resource  Uses  -  Alternative  A 

Minerals  development  would  be  the  greatest  contributor  to  habitat  loss  and  fragmentation.  Under 
Alternative  A,  4,130,352  acres  are  available  for  locatable  mineral  entry,  which  would  result  in 
approximately  10,000  acres  of  long-term  disturbance  and  habitat  loss  (Appendix  T).  Under  Alternative 
A,  the  BLM  places  constraints  on  oil  and  gas  leasing  and  expects  the  development  of  up  to  1,184  new 
federal  wells.  The  adverse  impacts  to  wildlife  from  oil  and  gas  development  would  be  proportional  to 
the  actual  number  of  new  wells  and  the  imposed  constraints. 

In  general,  land  acquisition  or  disposal  actions  would  be  performed  considering  land  tenure  adjustment 
criteria  with  the  goal  that  the  exchange,  acquisition,  or  disposal  would  increase  the  public  benefits  of 
BLM-administered  resources,  including  wildlife  resources.  Any  acquisition  of  nonfederal  surface  land 
that  includes  high  value  habitat  may  result  in  beneficial  impacts  to  wildlife  habitat  by  allowing  for 
mitigation  or  restrictions  for  surface-disturbing  and  disruptive  activities  to  maintain  or  enhance  the 
habitat  under  BLM  management.  Any  disposal  of  BLM-administered  land  that  contains  high  value 
habitat  would  typically  be  avoided  as  this  may  result  in  adverse  impacts  by  increasing  the  potential  for 
development  without  any  required  mitigation  under  BLM  authority,  and  increased  human  presence 
would  increase  disturbance  to  wildlife  utilizing  the  area.  All  land  tenure  actions  would  be  analyzed  on  a 
site-specific  basis,  using  a  public  process,  to  determine  public  interest  before  making  a  decision. 
Consolidating  land  ownership  through  land  tenure  adjustments  would  increase  the  manageability  of 
lands  and  result  in  more  contiguous  blocks  of  habitat,  which  would  result  in  beneficial  impacts  to 
wildlife.  Under  Alternative  A,  115,905  acres  are  identified  for  disposal  by  sale,  exchange,  or  other 
methods,  with  exchange  being  the  preferred  method. 

Routing  linear  ROWs  (e.g.,  pipelines,  powerlines,  roads)  where  impacts  would  be  least  disturbing  would 
help  to  minimize  fragmentation  of  sensitive  habitats.  Routing  decisions  would  be  determined  with  site- 
specific  NEPA  analyses  before  making  decisions,  and  where  possible,  new  utilities  would  be  placed  in 
existing  ROW  corridors.  However,  habitat  fragmentation  would  still  occur  as  more  ROWs  are  sited  and 
developed  or  as  an  existing  ROW  corridor  is  expanded.  Under  Alternative  A,  the  BLM  manages  61,147 
acres  as  ROW  exclusion  areas,  which  occur  in  big  game  crucial  winter  range,  and  greater  sage-grouse 
Key  Habitat  Areas  (Table  4-22),  limiting  adverse  impacts  to  sensitive  wildlife  habitat. 

Allowing  wind-energy  development  throughout  the  Planning  Area  would  create  collision  hazards  for 
bats,  greater  sage-grouse,  and  other  avian  species.  Large  wind-energy  fields  also  result  in  surface 
disturbance,  which  would  permanently  change  the  habitat  structure  of  the  wildlife  inhabitants.  The 
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number  of  anticipated  wind-energy  developments  is  similar  under  all  alternatives  (Appendix  T),  with  the 
location  of  wind-energy  facilities  likely  to  vary  across  alternatives.  Alternative  A  considers  the 
development  of  wind-energy  facilities  on  a  case-by-case  basis  consistent  with  the  Wind  Energy 
Programmatic  EIS  Record  of  Decision  (ROD),  which  provides  guidance  to  consider  micrositing 
alternatives,  but  not  broader  habitat  avoidance  efforts,  when  assessing  the  impacts  of  proposed 
facilities.  Based  on  the  lack  of  general  guidelines  for  siting  wind-energy  projects  outside  wildlife  habitat 
or  avian  concentration  areas  that  would  be  most  affected  by  new  turbines,  wind-energy  development 
may  result  in  adverse  impacts  to  wildlife  under  this  alternative,  though  ROW  management  would  limit 
these  impacts. 

Motorized  vehicle  use  restrictions  would  limit  the  potential  for  the  proliferation  of  unauthorized  trails 
and  related  habitat  degradation  and  wildlife  disturbance.  Limiting  motorized  vehicle  use  to  designated 
roads  and  trails  (797,077  acres)  and  closing  areas  to  motorized  vehicle  use  (68,115  acres)  would  help  to 
protect  wildlife  from  human-caused  disturbances  or  to  sustain  habitat  integrity  and  water  quality  by 
preventing  vegetation  loss  or  soil  erosion  and  compaction.  Permitting  off-road  motorized  vehicle  use 
for  big  game  retrieval  and  access  to  dispersed  campsites  in  areas  with  limited  travel  designations  would 
increase  the  likelihood  of  wildlife  disturbance  and  trail  proliferation  that  may  degrade  and  fragment 
habitat.  Overall,  motorized  vehicle  use  with  restrictions  under  Alternative  A  would  result  in  adverse 
impacts  to  wildlife. 

Recreational  facilities  may  disturb  habitat  during  construction  and  lead  to  increased  human  presence 
that  can  cause  avoidance  behavior  in  wildlife  and  subsequent  displacement.  Under  Alternative  A,  the 
BLM  develops  or  upgrades  recreation  sites  (i.e.,  camping  sites,  interpretive  educational  areas,  day  use 
areas)  and  the  associated  amenities  and  facilities  if  demand  warrants  and  enhances  opportunities  for 
primitive  recreation.  Alternative  A  would  result  in  350  acres  of  surface  disturbance  from  recreational 
site  development;  the  increase  in  human  presence  and  impact  to  wildlife  would  be  proportional  to  the 
amount  of  surface  disturbance. 

Managing  livestock  grazing  systems  to  limit  forage  competition  between  livestock  and  wildlife  for  forbs, 
shrubs,  and  other  desirable  plants  would  aid  in  wildlife  survival  at  crucial  times  of  the  year.  Limiting 
forage  competition  would  be  particularly  important  in  the  spring,  when  enhanced  nutrition  is  essential 
following  the  demands  on  body  reserves  during  the  winter,  and  the  fall,  when  high  nutrient  forage  is 
more  limited  and  animals  are  trying  to  build  fat  reserves  (Vavra  1992).  Livestock  grazing  can  also  affect 
residual  grass  cover  for  bird  nests  and  forb  diversity  to  benefit  fledglings.  Under  Alternative  A,  the  BLM 
manages  livestock  grazing  to  provide  for  protection  or  enhancement  of  other  resource  values  and  closes 
several  areas,  such  as  the  Bighorn  River  tracts,  to  grazing.  Alternative  A  prohibits  the  placement  of 
forage  supplements  within  %  mile  of  water  or  riparian/wetland  habitats  to  limit  potential  adverse 
impacts  from  concentrated  livestock  grazing. 

Special  Designations  -  Alternative  A 

A  detailed  description  of  the  beneficial  impacts  to  wildlife  from  special  designations,  where  most 
applicable,  is  included  below.  Special  designations  under  Alternative  A  that  would  directly  benefit 
wildlife  species  by  conserving  habitat  include  the  Carter  Mountain  and  Upper  Owl  Creek  ACECs.  ACECs 
designated  under  this  alternative  encompass  35,681  acres  of  big  game  crucial  winter  range  (Table  4-22). 
Managing  WSR  eligible  waterway  segments  to  protect  their  free-flowing  conditions  and  outstandingly 
remarkable  values  (ORVs)  would  beneficially  impact  riparian  habitat  for  various  wildlife  species. 
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Resources  -  Alternative  A 

Under  Alternative  A,  the  BLM  utilizes  wildland  fire  to  restore  fire-adapted  ecosystems  and  to  reduce 
hazardous  fuels.  Alternative  A  would  result  in  approximately  70,000  acres  of  surface  disturbance  from 
prescribed  fire  and  mechanical  fuels  treatment  (Appendix  T).  These  management  actions  would  cause 
short-term  adverse  impacts  to  wildlife  through  temporary  habitat  loss  and  disturbance,  but  rapid 
recovery  of  forage  and  enhanced  palatability  would  benefit  wildlife  even  in  the  first  few  years  post  fire. 

A  greater  long-term  benefit  from  preventing  catastrophic  fire  that  may  lead  to  extensive  habitat  loss 
would  outweigh  the  short-term  impacts.  Alternative  A  would  result  in  long-term  beneficial  impacts  to 
wildlife  from  fire  and  fuels  management. 

Forest  management  actions  may  impact  feeding,  breeding,  and  sheltering  of  raptors  and  other  forest- 
dependent  species.  Habitat  fragmentation  and  degradation,  increased  human  presence,  and  habitat 
access  by  competitor  species  that  normally  cannot  use  these  areas  may  all  impact  these  species, 
depending  on  whether  the  action  is  a  harvest  or  thinning,  where  the  access  roads  are  constructed,  the 
type  of  equipment  used,  and  the  rate  of  habitat  rehabilitation.  Under  Alternative  A,  the  BLM  performs 
commercial  forest  management  in  a  manner  that  protects  and  benefits,  watershed,  wildlife,  and 
riparian/wetland  habitat  values  with  forest  health  as  a  primary  concern.  Properly  mitigated  commercial 
forest  management  would  benefit  wildlife  by  diversifying  forest  serai  stages.  The  BLM  restricts  clear 
cuts  to  no  more  than  900  feet  in  any  direction  in  important  seasonal  wildlife  habitat  and  closes  timber 
access  roads  on  a  case-by-case  basis.  Forest  management  under  Alternative  A  would  result  in  adverse 
impacts  to  wildlife  that  depends  on  old  growth  trees,  snags,  and  downed  trees,  but  also  long-term 
beneficial  impacts  by  reducing  hazardous  fuels,  diversifying  stands,  and  closing  certain  timber  access 
roads,  which  ultimately  improves  habitat  for  wildlife. 

Vegetation  treatments  may  disturb  wildlife  and  result  in  displacement  in  the  short  term,  but  in  the  long 
term,  these  treatments  would  benefit  wildlife  by  improving  habitat  and  controlling  the  spread  of 
invasive  species.  Under  Alternative  A,  the  BLM  manages  at  least  600,000  acres  toward  DPC  objectives 
that  would  benefit  wildlife  and  treats  2,000  acres  to  remove  or  control  the  spread  of  invasive  species. 
The  amount  of  invasive  species  spread,  where  seeds  or  plants  are  present,  would  be  proportional  with 
the  total  amount  of  surface  disturbance.  Alternative  A  requires  livestock  flushing  on  a  case-by-case 
basis,  which  may  decrease  the  potential  spread  of  invasive  species,  especially  in  grasslands  and 
shrublands. 

The  BLM  manages  riparian/wetland  areas  to  meet  PFC  under  all  alternatives  including  Alternative  A. 
Although  wildlife  habitat  would  be  improved  with  this  management  action,  because  the  PFC  assessment 
methodology  does  not  incorporate  the  habitat  requirements  of  wildlife,  additional  management  would 
be  necessary  to  ensure  that  habitats  provide  conditions  suitable  to  meet  the  life  history  requirements  of 
various  wildlife  species.  Alternative  A  prohibits  surface-disturbing  activities  within  500  feet  of  water  and 
riparian/wetland  areas,  which  would  benefit  wildlife  by  conserving  vegetation  and  valuable  habitat  for 
multiple  species. 

Proactive  Management  -  Alternative  A 

Proactive  management  measures  that  would  benefit  wildlife  are  described  in  detail  below.  Proactive 
management  actions  implemented  on  a  case-by-case  basis  under  Alternative  A  include  determining 
wildlife  seasonal  protections  for  surface-disturbing  and  disruptive  activities  related  to  the  maintenance 
and  operation  (including  production)  of  developed  projects,  addressing  traditional  migration  and  travel 
corridors,  and  determining  the  appropriate  DPC  to  manage  vegetation  in  crucial  winter  range.  Beneficial 
impacts  to  wildlife  would  result  from  these  actions  under  Alternative  A. 
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Big  Game  -  Alternative  A 

As  identified  in  Chapter  3,  big  game  in  the  Planning  Area  face  certain  challenges  such  as  poor  habitat 
conditions,  habitat  fragmentation,  disease,  increased  development  and  urbanization,  hunter  access,  and 
impacts  to  key  forage  species  from  livestock  and  wild  horse  grazing.  Big  game  crucial  winter  range  is 
more  sensitive  to  forest  management,  road  construction,  and  vegetative  change  than  other  seasonal 
habitats.  Since  crucial  winter  range  is  considered  the  "limiting  factor"  to  these  big  game  populations, 
modifications  to  habitat  suitability  can  impact  species  survivability  and  viability  (e.g.,  higher  winter 
mortality,  reduced  reproductive  success),  ultimately  leading  to  reductions  in  population  size.  This 
impact  would  be  intensified  in  areas  where  crucial  winter  range  is  in  degraded  or  poor  condition. 

Alternative  A  would  result  in  27,356  acres  of  surface  disturbance  due  to  minerals  development  and  new 
road  construction,  which  would  result  in  correlated  adverse  impacts  to  big  game,  relative  to  the  other 
alternatives.  Although  Alternative  A  applies  a  TLS  stipulation  to  avoid  surface-disturbing  activities  in  big 
game  crucial  winter  range,  disturbance  is  allowed  in  these  areas.  Big  game  have  exhibited  sensitivity  to 
human  activity  and  disturbance.  Mule  deer  exhibit  a  stress  response  to  disturbances  associated  with 
noise  and  activity  up  to  0.29  mile  from  the  source  (Freddy  et  al.  1986).  Allowing  surface  disturbance, 
including  wind-energy  development,  in  big  game  crucial  winter  range  is  likely  to  disturb  and  displace 
species  such  as  mule  deer  in  the  short  term.  The  WGFD  estimates  there  would  be  adverse  impacts  to 
pronghorn  from  oil  and  gas  development  on  at  least  170  acres  surrounding  each  well  pad  (WGFD 
2009b).  The  greater  mobility  and  adaptability  of  these  species  to  human  activity  and  disturbed  areas 
would  prevent  long-term  population  impacts.  Flowever,  it  is  feasible  that  big  game  behavior  or 
populations  may  be  altered  in  the  long  term  at  some  level  of  development.  Alternative  A  withdraws 
approximately  3  percent  of  big  game  crucial  winter  range  to  locatable  mineral  entry  and  closes  6 
percent  of  big  game  crucial  winter  range  to  oil  and  gas  development  (Table  4-22),  limiting  adverse 
impacts  in  these  areas.  Alternative  A  also  closes  a  small  portion  of  big  game  crucial  winter  range  to 
livestock  grazing  (Table  4-22),  increasing  forage  availability  in  these  areas. 

Alternative  A  does  not  restrict  motorized  vehicle  use  to  designated  roads  and  trails  in  big  game  crucial 
winter  range,  which  may  adversely  affect  big  game  by  increasing  human  access  and  the  probability  of 
disturbance.  The  use  of  all-terrain  vehicles  in  elk  habitat  has  been  shown  to  exceed  any  other  human 
land-use  type  in  triggering  increased  vigilance  in  elk  (Ciuti  et  al.  2012).  Opening  areas  to  over-snow 
travel  on  a  case-by-case  basis  is  likely  to  benefit  big  game  by  restricting  access  to  areas  of  big  game 
crucial  winter  range.  As  a  result  of  other  resource  concerns,  24,921  acres  and  28,153  acres  of  big  game 
crucial  winter  range  are  managed  as  closed  or  seasonally  restricted  for  motorized  travel  respectively.  In 
these  areas,  the  probability  of  vehicle  caused  disturbance  would  be  lower. 

Special  designations  would  result  in  beneficial  impacts  to  big  game  where  they  overlap  big  game  habitat 
(Table  4-22)  and  restrict  resource  uses  and  activities  that  degrade  big  game  habitat  or  can  potentially 
disturb  big  game  (e.g.,  oil  and  gas  development  and  motorized  vehicle  use).  Alternative  A  designates 
the  Carter  Mountain  and  Upper  Owl  Creek  ACECs,  which  contain  big  game  habitat  and  restrict  motorized 
vehicle  use  and  minerals  development. 

Proactive  management  actions  under  Alternative  A  result  in  multiple  beneficial  impacts  to  big  game  by 
conserving  habitat  values  from  potential  impacts  from  oil  and  gas  development  (Freddy  et  al.  1986, 
WGFD  2009b)  and  potential  forage  competition  from  livestock  (Vavra  1992).  Alternative  A  applies  a  TLS 
to  avoid  surface-disturbing  and  disruptive  activities  in  big  game  crucial  winter  range  (1,324,371  acres) 
from  November  15  through  April  30  and  a  CSU  stipulation  for  big  game  migration  corridors,  narrow 
ridges,  overlapping  big  game  crucial  winter  range.  Alternative  A  prohibits  the  following  actions  unless 
adverse  impacts  can  be  avoided  or  mitigated:  domestic  sheep  grazing  on  pronghorn  crucial  winter 
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range,  and  water  development  for  livestock  in  elk  crucial  winter  range.  The  BLM  restores  25  to  200 
acres  of  aspen  stands  per  year  until  2,000  to  4,000  acres  are  under  management  under  Alternative  A, 
which  would  especially  benefit  moose  and  deer  that  prefer  woody  vegetation  as  forage. 

Trophy  Game  -  Alternative  A 

Black  bears  are  most  affected  by  management  actions  in  forest  and  woodland  habitats,  which  generally 
are  not  focused  on  providing  habitat  for  this  species.  Management  actions  under  Alternative  A  that 
would  minimize  adverse  impacts  to  this  species  by  conserving  habitat  values  include  forest  management 
in  a  manner  that  protects  and  benefits  watershed,  wildlife,  and  riparian/wetland  habitat  values  and 
restricting  clear  cuts  to  no  more  than  300  yards  in  any  direction  in  important  seasonal  wildlife  habitats. 

As  cougars  are  typically  found  in  remote,  rugged  areas,  motorized  vehicle  use  restrictions  in  WSAs  under 
this  alternative  would  minimize  potential  adverse  impacts  to  this  species  (USGS  2007).  Although  no 
specific  management  actions  for  cougars  are  identified,  cougars  would  experience  impacts  similar  to 
mule  deer,  as  cougars  generally  utilize  similar  habitats  as  mule  deer— their  primary  prey. 

Furbearing  Animals  -  Alternative  A 

No  specific  management  actions  for  furbearing  animals  exist,  but  other  management  actions  would 
affect  these  species.  Badger,  bobcat,  and  weasel  are  habitat  generalists  and  actions  in  a  variety  of 
habitats  would  affect  these  mammals.  Impacts  to  various  vegetation  types  can  be  found  throughout 
this  section.  Because  there  would  be  as  adverse  and  beneficial  impacts  to  these  vegetation  types,  these 
wildlife  species  would  experience  similar  adverse  and  beneficial  impacts. 

Under  Alternative  A,  no  specific  management  actions  aimed  at  maintaining  old  growth  forests  and 
woodlands  exist  to  promote  habitat  for  furbearing  animals  such  as  the  American  marten  and  weasel, 
although  any  activities  proposed  are  addressed  at  the  site-specific  level  before  harvest  decisions. 
Alternative  A  does  restore  25  to  200  acres  of  aspen  stands  per  year,  which  would  benefit  the  American 
marten. 

Several  furbearing  species  (i.e.,  beaver,  mink,  and  muskrat)  are  most  affected  by  management  actions 
that  impact  riparian/wetland  habitat  or  water  availability.  Impacts  to  these  species  are  similar  to  the 
impacts  discussed  below  in  the  Nongame  (Migratory  Birds)  section  for  species  that  use  riparian/wetland 
habitat.  The  BLM  manages  riparian/wetland  areas  to  meet  RFC  or  to  make  progress  toward  meeting 
RFC  under  all  alternatives  including  Alternative  A,  which  would  improve  habitat  suitability  for  wildlife. 

Predatory  Animals  -  Alternative  A 

The  BLM  does  not  perform  any  specific  habitat  management  activities  for  predatory  animals. 

Regardless,  predatory  animals  will  be  affected  by  BLM  management  actions  for  wildlife  habitats.  These 
animals  are  largely  habitat  generalists  and  actions  in  a  variety  of  habitat  types  would  affect  these 
animals.  Impacts  to  various  vegetation  types  can  be  found  throughout  this  section.  Some  predatory 
animals  (i.e.,  coyote  and  red  fox)  are  highly  mobile  and  would  be  affected  by  management  actions 
pertaining  to  motorized  vehicle  use  and  projected  new  road  development  (USGS  2007)  (Appendix  T).  In 
addition,  predatory  animals  are  vulnerable  to  motorized  vehicle  disturbance  and  collisions. 

Small  Game- Alternative  A 

There  are  no  specific  management  actions  for  small  game  under  Alternative  A,  but  other  biological 
resources  management  actions  would  affect  these  species.  Flabitat  fragmentation  is  an  issue  for  small 
game  populations  because  they  tend  to  be  especially  disadvantaged  by  isolation  (Temple  1985). 
Rrojected  surface  disturbance  from  minerals  development  and  new  road  construction,  second  highest 
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under  Alternative  A  (Appendix  T),  would  fragment  small  game  habitat.  Cottontail  rabbits  are  habitat 
generalists  and  a  variety  of  actions  in  all  habitat  types  would  affect  rabbits.  Snowshoe  hare  and  red 
squirrel  inhabit  forests  and  woodlands.  Allowing  precommercial  thinning  in  overstocked  areas  and 
regenerated  timber  sale  areas  under  Alternative  A  may  cause  adverse  impacts  to  snowshoe  hares  (USFS 
2005b).  Conversely,  performing  woodland  treatments  in  aspen  stands  and  regenerating  2,000  to  4,000 
acres  of  aspen  stands  would  benefit  snowshoe  hare  by  improving  or  creating  more  habitat.  The 
northern  flying  squirrel  occurs  most  commonly  in  riparian  forests.  The  Nongame  (Migratory  Birds) 
section  describes  impacts  to  these  habitats. 

Game  Birds  -  Alternative  A 

The  BLM  identifies  modifying  livestock  grazing  management,  prescribed  burning,  installing  water 
developments,  and  building  roost  structures  (i.e.,  structures  that  provide  protection  from  predators)  as 
methods  for  improving  habitats  for  upland  game  birds  (BLM  1992b).  Under  Alternative  A,  there  are  no 
specific  management  actions  for  game  birds  that  utilize  grassland.  Actions  in  grassland  habitats,  such  as 
surface-disturbing  activities,  reclamation,  invasive  species  control,  and  livestock  and  wildlife  grazing, 
would  affect  these  species.  Adverse  impact  to  game  birds  in  grasslands  under  Alternative  A  would  be 
proportional  to  overall  surface  disturbance  (Table  4-1).  Management  actions  in  their  preferred 
vegetation  types  would  affect  other  game  birds.  Pheasants  generally  prefer  habitat  associated  with 
riparian  areas  along  river  and  stream  corridors.  Actions  in  forested  areas  and  grass  or  sagebrush 
habitats  would  affect  ruffed  grouse  and  blue  grouse.  Actions  in  river  bottoms,  pine  forests,  and  foothills 
habitats  would  affect  wild  turkeys.  Nongame  (Migratory  Birds)  describes  impacts  to  these  habitats. 

Waterfowl  -  Alternative  A 

Although  there  are  no  specific  management  actions  for  waterfowl,  other  biological  resource 
management  actions,  particularly  those  pertaining  to  water  and  riparian/wetland  habitats  would  affect 
these  species.  The  BLM  manages  riparian/wetland  areas  to  meet  PFC  or  to  make  progress  toward 
meeting  PFC  under  all  alternatives,  but  does  not  consider  wildlife  life  history  requirements  when 
managing  vegetation.  As  a  result  of  livestock  grazing  management  practices  and  existing  wild  horse 
numbers  in  FIMAs,  some  riparian  zones  on  public  land  adjacent  to  streams,  small  reservoirs,  and  ponds 
have  been  trampled.  Alternative  A  closes  Bighorn  River  tracts  to  livestock  grazing  and  prohibits  forage 
supplements  within  %  mile  of  water  or  riparian/wetland  areas,  which  would  minimize  adverse  impacts 
to  waterfowl  habitat  from  livestock  grazing  in  these  areas.  The  BLM  can  use  produced  water  to  develop 
and  enhance  waterfowl  habitats  under  Alternative  A,  which  would  benefit  these  species. 

Nongame  (Raptors)  -  Alternative  A 

The  BLM  identifies  declining  habitat  quantity  and  quality  as  the  major  causes  of  decreases  in  raptor 
populations  (BLM  1992c).  Buffer  zones  around  active  nests  minimize  disturbance  impacts  to  raptors  in 
the  Planning  Area.  Under  Alternative  A,  the  BLM  applies  a  TLS  to  prohibit  any  activity  or  surface- 
disturbing  activity  within  %  mile  of  raptor  nests  from  February  1  through  July  31;  ultimately  protecting 
337,662  acres  surrounding  raptor  nests.  Protective  buffers  help  to  minimize,  but  cannot  completely 
prevent,  impacts  to  raptors  because  most  species  are  mobile  beyond  these  buffers.  The  impact  from 
habitat  degradation  and  loss  would  be  proportional  to  surface  disturbance  (Appendix  T). 

Wind-energy  facilities  can  be  a  source  of  mortality  for  raptors  because  raptors  can  collide  with  wind 
tower  blades.  Fligh  mortality  may  result  if  wind  towers  are  placed  along  a  migration  path  or  in  nesting 
areas.  Wind-energy  facilities  also  result  in  habitat  loss  and  human  disturbance  through  construction  and 
maintenance  of  wind  towers  and  associated  facilities.  Alternative  A  manages  the  location  of  wind- 
energy  facilities  throughout  the  Planning  Area  on  a  case-by-case  basis. 
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Nonpame  (Mipratorv  Birds)  -  Alternative  A 

The  BLM  (BLM  1992c)  states  that  viable  nongame  bird  populations  and  biological  diversity  can  be 
promoted  by  improving  livestock  management,  prescribed  burning,  removal  of  invasive  species, 
seeding,  and  erosion  control.  These  actions  are  managed  under  Alternative  A;  however,  prescribed 
burning  is  limited  and  the  spread  of  invasive  species  is  expected  to  continue  under  all  alternatives, 
including  Alternative  A. 

Wind-energy  facilities  may  adversely  affect  all  migratory  birds,  as  discussed  for  nongame  raptors.  Wind- 
energy  facilities,  and  other  linear  features  (e.g.,  roads,  utility  corridors),  fragment  habitat. 

Fragmentation  creates  habitat  edges,  where  studies  have  indicated  that  the  success  of  nongame  bird 
nests  decline  (Baton  1994).  Livestock  grazing  management  can  affect  nongame  bird  habitat. 

Inadequate  livestock  grazing  management  results  in  adverse  impacts  to  riparian/wetland  habitat  (Belsky 
et  al.  1999),  adversely  affecting  nongame  birds  in  these  areas  (Taylor  1986).  Likewise,  heavy  grazing 
reduces  nongame  bird  species  richness  in  grassland  and  shrubland  habitat  (BLM  1978).  However,  light 
to  moderate  intensity  livestock  grazing  can  increase  plant  species  diversity  (Manier  and  Hobbs  2007), 
which  may  beneficially  impact  nongame  birds  in  grassland  and  shrubland  communities. 

Because  of  the  diversity  of  bird  species  and  habitat  requirements,  the  descriptions  of  impacts  are 
categorized  under  the  following  habitat  guilds  listed  below:  Forest  and  Woodland  Species,  Mountain 
Shrub  Species,  Sagebrush  and  Desert  Shrub  Species,  Grassland  Species,  and  Riparian/wetland  Species. 

Forest  and  Woodland  Species  -  Alternative  A  requires  forest  management  in  a  manner  that  protects  and 
benefits  watershed,  wildlife,  and  riparian/wetland  habitat  values.  Refer  to  Section  4.4.1  Vegetation  - 
Forests,  Woodlands,  and  Forest  Products  and  Table  4-21  for  a  description  of  management  actions  and 
BLM-authorized  activities  that  would  impact  forests  or  woodlands  and  would  similarly  affect  migratory 
bird  habitat  in  these  areas.  Allowing  clear  cuts  up  to  a  900-foot  radius  would  adversely  impact 
migratory  bird  species  that  prefer  closed  canopies  by  reducing  potential  nest  sites  and  fragmenting 
habitat;  however,  other  species  preferring  open  canopies  or  forest  edges  would  benefit.  The  creation  of 
early  successional  habitat,  as  a  result  of  clear  cuts  or  wildland  fire,  can  result  in  replacement  of  a  mature 
forest  bird  community  with  a  young  forest  bird  community  (Thompson  III  et  al.  1993).  There  is  evidence 
that  the  juxtaposition  of  different  aged  stands,  which  creates  increased  amounts  of  edge  in  a  forest, 
may  have  an  adverse  impact  by  reducing  the  reproductive  success  of  migratory  birds  (Thompson  III  et  al. 
1993).  Alternative  A  allows  harvest  of  some  old-growth  forests  and  allows  salvage  of  dead  stands  with 
appropriate  levels  of  snag  retention  to  benefit  wildlife  following  site-specific  review  under  NEPA. 

Overall,  forest  management  practices  under  Alternative  A  would  result  in  long-term  beneficial  impacts 
to  migratory  birds  in  forest  and  woodland  habitats  that  would  outweigh  the  short-term  adverse  impacts. 

Mountain  Shrub  Species  -  Under  Alternative  A,  the  BLM  manages  mountain  shrub  communities  toward 
DPC  objectives  that  emphasize  watershed  protection,  and  livestock  grazing.  This  management  action 
would  improve  habitat  conditions  for  migratory  birds  that  depend  on  mountain  shrub  habitats  in  these 
areas.  Adverse  impacts  to  mountain  shrub  communities  would  result  from  surface  disturbance  and 
invasive  species  spread,  and  would  be  proportional  to  projected  surface  disturbance. 

Sagebrush  and  Desert  Shrub  Species  -  Species  that  utilize  or  depend  on  sagebrush  habitats  would 
generally  benefit  from  management  actions  for  greater  sage-grouse,  as  discussed  in  Section  4.4.9 
Special  Status  Species  -  Wildlife.  Alternative  A  applies  a  CSU  restriction  for  %  mile  around  occupied 
greater  sage-grouse  leks  and  a  TLS  for  nesting  or  early  brood-rearing  habitats  within  2  miles  of  occupied 
greater  sage-grouse  leks.  Because  the  breeding  season  and  habitat  of  greater  sage-grouse  and 
migratory  birds  tend  to  coincide,  many  species  of  migratory  birds  benefit  from  this  restriction. 
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Under  Alternative  A,  the  BLM  manages  salt  desert  shrub  and  basin  grassland/shrub  communities  toward 
DPC  objectives  to  emphasize  watershed  protection  and  livestock  grazing.  Surface-disturbing  activities 
may  result  in  habitat  loss  and  fragmentation  and  reduced  habitat  quality,  especially  in  the  5-  to  9-inch 
precipitation  zone  due  to  the  difficulty  of  successful  reclamation  and  the  potential  spread  of  invasive 
species.  Refer  to  Section  4.4.1  Vegetation  -  Grassland  and  Shrubland  Communities  and  Table  4-21  for  a 
description  of  management  actions  and  BLM-authorized  activities  that  would  impact  shrubland 
communities  and  would  similarly  affect  migratory  birds  habitat  in  these  areas. 

Grassland  Species  -  These  species  would  be  affected  by  actions  in  grassland  habitats,  such  as  surface- 
disturbing  activities,  reclamation,  invasive  species  control,  and  livestock  and  wildlife  grazing.  Under 
Alternative  A,  the  BLM  manages  foothills-mountain  grassland/shrub  and  basin  grassland/shrub 
communities  toward  DPC  objectives  to  emphasize  watershed  protection  and  livestock  grazing.  Livestock 
grazing  practices,  though  managed  in  accordance  with  the  Standards  for  Healthy  Rangelands  and 
Guidelines  for  Livestock  Grazing  Management  for  the  Public  Lands  Administered  by  the  BLM  in  the  State 
of  Wyoming,  may  not  create  the  vegetation  heterogeneity  necessary  to  increase  habitat  suitability  for 
migratory  birds  (Derner  et  al.  2009).  However,  habitat  quality  would  be  maintained  in  these  areas  to 
benefit  migratory  birds  that  depend  on  these  habitats.  Refer  to  Section  4.4.2  Vegetation  -  Grassland 
and  Shrubland  Communities  and  Table  4-21  for  a  discussion  of  management  actions  and  BLM-authorized 
activities  that  would  impact  grasslands  and  would  similarly  affect  migratory  bird  habitat  in  these  areas. 
Due  to  its  projected  long-term  surface  disturbance  and  reclamation  requirements.  Alternative  A  would 
result  in  habitat  loss  and  degradation  in  grasslands. 

Riparian/Wetiand  Species  -  There  are  no  specific  management  actions  for  migratory  birds  that  use 
riparian/wetland  habitats.  However,  other  biological  resource  management  actions,  particularly  those 
pertaining  to  water  and  riparian/wetland  habitats,  such  as  surface  disturbance  restrictions,  livestock 
grazing  and  riparian  area  management,  and  special  designations  would  affect  these  species.  Refer  to 
Section  4.4.3  Vegetation  -  Riparian/Wetland  Resources  and  Table  4-21  for  a  description  of  management 
actions  and  BLM-authorized  activities  that  would  impact  wetlands  and  riparian  areas  and  would  similarly 
affect  migratory  bird  habitat  in  these  areas. 

Nongame  (Mammals)  -  Alternative  A 

Although  there  are  no  specific  management  actions  for  nongame  mammals,  other  biological  resource 
management  actions  would  affect  these  species.  Nongame  mammals  are  found  in  a  variety  of  habitats 
and  are  affected  by  management  actions  in  the  preferred  vegetation  type  of  each  species.  Impacts  to 
the  various  vegetation  types  are  described  above  for  nongame  migratory  birds  and  are  expected  to 
similarly  impact  nongame  mammals. 

Although  bats  can  utilize  a  variety  of  habitats,  caves  and  abandoned  mines  are  important  features  for 
most  species.  Bats  that  use  caves  for  roosting,  maternity  colonies,  or  hibernation  may  be  affected  by 
recreational  caving  and  surface-disturbing  activities  near  caves,  cliffs,  or  other  rock  features.  Habitat 
alteration  and  modification,  loss  of  roosting  habitat,  and  toxic  chemicals  are  threats  to  bat  species  in  the 
Planning  Area  (Keinath  2004;  Gruver  and  Keinath  2006;  and  Luce  and  Keinath  2007).  Generally,  the  BLM 
manages  natural  caves  to  meet  recreational  demand  while  conserving  cave  resources  and  allows  activity 
in  abandoned  mine  land  (AML)  sites  on  a  case-by-case  basis  under  Alternative  A.  The  Little  Mountain 
ACEC  designated  under  Alternative  A  would  conserve  important  habitat  used  by  bats,  and  the  use  of 
heavy  equipment  is  restricted  over  important  caves  and  cave  passages  in  the  Little  Mountain  ACEC  to 
minimize  disturbance.  Pesticides  (specifically  insecticides)  can  result  in  direct  bat  mortality,  adversely 
affect  reproduction,  and  reduce  the  insect  prey  base  (Keinath  2004;  Gruver  and  Keinath  2006;  and  Luce 
and  Keinath  2007).  Aerial  application  of  insecticides  under  Alternative  A  may  result  in  direct  and 
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indirect  adverse  impacts  to  bats  as  these  species  are  at  risk  from  poisoning  by  insecticides  due  to  their 
diet,  high  metabolic  rates,  high  rate  of  food  intake,  and  high  rate  of  fat  mobilization. 

There  are  71,333  acres  of  identified  "badlands/rock  outcrop"  on  BLM-administered  land  in  the  Planning 
Area  that  may  contain  potential  bat  habitats.  These  areas  include  the  Medicine  Lodge  and  Trapper 
Creek  WSAs,  where  motorized  vehicle  use  is  limited  to  designated  roads  and  trails  under  Alternative  A, 
reducing  the  potential  for  wildlife  disturbance  in  these  areas.  No  specific  management  actions  for 
abandoned  mines  exist  under  Alternative  A.  Wind-energy  development  would  affect  bats  similar  to 
migratory  birds.  Overall,  Alternative  A  would  limit  adverse  impacts  to  bats  by  protecting  cave  resources 
and  conserving  potential  bat  habitat. 

Nongame  (Reptiles  and  Amphibians)  -  Alternative  A 

Implementing  and/or  stipulating  appropriate  management  guidelines  in  Habitat  Management 
Guidelines  for  Amphibians  and  Reptiles  of  the  Northwestern  U.S.  and  Canada,  PARC  Technical 
Publication  HMG-4  (Pilliod  and  Wind  2008),  and  similar  future  guidance  for  activities  that  may  impact 
amphibian/reptile  habitat  will  benefit  amphibians  and  reptiles  by  preventing,  minimizing,  or  mitigating 
adverse  impacts  to  these  species.  Retaining  riparian  vegetation  when  removing  sediment  from 
reservoirs  would  also  benefit  amphibian  and  reptile  species  such  as  aquatic  turtles  and  amphibians  in 
these  areas  by  preserving  their  habitat.  Biological  resource  management  actions  in  other  habitats  also 
would  affect  reptiles  and  amphibians.  Snakes  occur  in  a  variety  of  habitat  types,  while  lizards  typically 
occur  in  the  drier  habitats,  particularly  those  with  rock  outcrops  and  cliffs.  Impacts  of  management 
actions  to  these  habitat  types  are  discussed  throughout  this  section. 

Alternative  B 

Surface  Disturbance  -  Alternative  B 

Alternative  B  would  result  in  approximately  73,940  acres  of  short-term  surface  disturbance  that  may 
degrade  wildlife  habitat  and  10,893  acres  of  long-term  surface  disturbance  that  may  result  in  habitat 
loss  (Table  4-1).  Minerals  development,  fire  and  fuels  management,  and  silviculture  treatments  are  the 
largest  sources  of  short-term  disturbance,  with  minerals  development  being  the  largest  source  of  long¬ 
term  disturbance.  Alternative  B  requires  that  all  surface-disturbing  activities  are  analyzed  by  mapping 
soils  to  a  series  level,  collecting  soils  samples  for  analysis,  and  evaluating  erosion  conditions.  This 
alternative  also  requires  reclamation  plans  before  disturbance,  topsoil  salvage,  and  establishing  50 
percent  of  pre-disturbance  vegetative  cover  within  three  growing  seasons  and  80  percent  pre¬ 
disturbance  cover  within  5  years  of  initial  seeding.  These  management  actions  would  result  in  a  higher 
probability  of  successful  reclamation,  compared  to  Alternative  A,  so  that  disturbed  areas  can  return  to 
suitable  wildlife  habitat  in  the  long  term.  Alternative  B  requires  the  stabilization  of  all  heavily  eroded  or 
washed  out  roads,  and  closes  and  reclaims  these  routes  if  alternative  roads  and  trails  are  available. 
Overall,  the  projected  surface  disturbance  and  associated  reclamation  practices  under  Alternative  B 
would  result  in  less  short-  and  long-term  adverse  impacts  to  wildlife  compared  to  Alternative  A. 

Resource  Uses  -  Alternative  B 

Minerals  development  would  be  the  greatest  contributor  to  habitat  loss  and  fragmentation.  Alternative 
B  makes  fewer  acres  available  for  locatable  mineral  entry  than  Alternative  A,  and  is  projected  to  result  in 
approximately  5,000  acres  of  long-term  disturbance  that  would  cause  habitat  loss  (Appendix  T). 
Alternative  B  also  places  more  constraints  on  oil  and  gas  leasing  for  which  502  new  federal  wells  are 
projected.  Alternative  B  would  result  in  less  adverse  impacts  to  wildlife  from  minerals  development, 
relative  to  Alternative  A. 
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Impacts  to  wildlife  habitat  from  lands  and  realty  management  actions  would  be  similar  to  those 
described  under  Alternative  A.  Under  Alternative  B,  there  would  be  more  emphasis  on  retaining  and 
acquiring  lands  in  the  Absaroka  Front  and  certain  ACECs.  All  acquisitions  would  be  from  willing  sellers, 
and  while  increased  acres  have  been  identified,  there  is  no  certainty  of  acquisitions. 

Under  Alternative  B,  the  BLM  would  manage  more  land  as  ROW  exclusion  areas  (225,447  acres) 
compared  to  Alternative  A,  including  105,158  acres  of  big  game  crucial  winter  range  (Table  4-22).  The 
ROW  exclusion  areas  identified  under  this  alternative  would  reduce  powerline  occurrences  and  lower 
the  risk  of  raptor  electrocution.  Alternative  B  would  result  in  a  greater  consolidation  of  ROWs  that 
would  cause  less  habitat  fragmentation  and  would  result  in  the  least  adverse  impacts  to  wildlife,  relative 
to  Alternative  A. 

Under  Alternative  B,  the  BLM  avoids  locating  wind-energy  projects  in  big  game  crucial  winter  range. 
Alternative  B  provides  more  Planning  Area-wide  guidance  for  the  location  of  wind-energy  project 
development  resulting  in  the  least  adverse  impact  to  wildlife,  compared  to  Alternative  A. 

CTTM  designations  would  limit  the  potential  for  the  proliferation  of  unauthorized  trails  and  related 
habitat  degradation  and  wildlife  disturbance.  Under  Alternative  B,  the  BLM  closes  more  area  (170,253 
acres)  to  motorized  vehicle  use  and  restricts  motorized  vehicle  use  to  designated  roads  and  trails  over 
more  area  (2,416,378  acres)  than  Alternative  A.  These  restrictions  would  enhance  the  protection  of 
wildlife  from  human-caused  disturbances  and  sustain  habitat  integrity  and  water  quality  by  preventing 
vegetation  loss  or  soil  erosion  and  compaction.  Overall,  motorized  vehicle  use  with  restrictions  under 
Alternative  B  would  result  in  less  adverse  impacts  to  wildlife,  relative  to  Alternative  A. 

Under  Alternative  B,  the  BLM  does  not  develop  or  upgrade  recreation  sites  unless  otherwise  called  for  in 
an  SRMA  or  RMZ.  Alternative  B  would  result  in  more  surface  disturbance  from  recreational  site 
development  than  Alternative  A  (Appendix  T);  the  increase  in  human  presence  and  impact  to  wildlife 
would  be  proportional. 

Under  Alternative  B,  the  Planning  Area  is  open  to  livestock  grazing  where  it  does  not  conflict  with  other 
resource  management  objectives.  Crucial  winter  range  for  elk  and  bighorn  sheep— to  prevent  forage 
competition  and  possible  displacement  (Scolvin  et  al.  1968;  Coe  et  al.  2004;  Stewart  et  al.  2002)— and 
greater  sage-grouse  Key  Habitat  Areas  are  closed  to  livestock  grazing  and  pronghorn  crucial  winter  range 
is  closed  to  new  domestic  sheep  grazing.  The  BLM  apportions  additional  sustained  yield  forage  for 
wildlife,  which  would  have  greater  beneficial  impacts  to  wildlife,  compared  to  Alternative  A,  by  reducing 
the  potential  for  competition  with  livestock  (Vavra  1992  and  Scolvin  et  al.  1968). 

Special  Designations  -  Alternative  B 

A  detailed  description  of  the  beneficial  impacts  to  wildlife  from  special  designations  is  included  below. 
Special  designations  under  Alternative  B  that  would  directly  benefit  wildlife  species  by  conserving 
habitat  include  the  Carter  Mountain  and  Upper  Owl  Creek  ACECs  and  their  expansions,  the  Little 
Mountain  ACEC  expansion,  and  the  Chapman  Bench,  Clarks  Fork  Canyon,  Rattlesnake  Mountain,  and 
Sheep  Mountain  ACECs.  Additionally,  the  Absaroka  Front  Management  Area  would  be  managed  to 
protect  and  enhance  wildlife  habitat  under  Alternative  B.  Managing  WSR  suitable  waterway  segments 
to  protect  their  free-flowing  conditions  and  ORVs  would  result  in  similar  beneficial  impacts  as  those 
under  Alternative  A,  but  to  a  greater  degree  as  Alternative  B  applies  greater  protective  measures  around 
these  segments  to  protect  riparian  habitat. 

Resources  -  Alternative  B 

Under  Alternative  B,  the  BLM  utilizes  wildland  fire  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems  and  to  reduce  hazardous  fuels.  Alternative  B  would  result  in  approximately  25,000 
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acres  of  prescribed  fire  and  mechanical  fuels  treatment  (Appendix  T).  These  management  actions  would 
cause  fewer  short-term  adverse  impacts  to  wildlife  through  temporary  habitat  loss  and  disturbance  than 
Alternative  A,  but  fewer  long-term  benefits  because  more  area  would  remain  in  FRCC  2  and  3,  more 
susceptible  to  catastrophic  fire,  and  ultimately  less  fire  adapted  habitat  would  be  restored.  Based  on 
the  amount  of  vegetation  treatment,  Alternative  B  would  result  in  less  long-term  beneficial  impacts  to 
wildlife  from  fire  and  fuels  management  than  Alternative  A,  as  in  certain  habitats  fire  is  documented  to 
improve  the  palatability  of  wildlife  forage  and  provide  age  class  diversity  to  habitats  (BLM  2007f). 

Under  Alternative  B,  the  BLM  prohibits  clear  cuts  and  performs  forest  management  only  where  natural 
processes  are  unable  to  accomplish  forest  health  goals.  Roads  not  required  for  other  existing  uses  are 
closed,  which  would  reduce  human  presence  and  the  risk  of  unplanned  ignitions  in  forestlands  in  the 
short  term,  and  augment  habitat  and  reduce  habitat  fragmentation  in  the  long  term.  Forest 
management  practices  under  Alternative  B  would  result  in  less  short-term  adverse  impact  to  wildlife 
from  disturbance  and  displacement  than  Alternative  A.  Wildlife  in  spruce  and  subalpine  fir  stands  would 
experience  mostly  beneficial  impacts  from  prohibiting  commercial  forest  management  to  let  natural 
processes  determine  forest  structure,  while  species  in  aspen,  Douglas-fir,  and  ponderosa  pine  stands 
would  mostly  experience  adverse  impacts  due  to  the  lack  of  fuels  reduction  and  stand  diversification. 
Closing  timber  access  roads  would  benefit  wildlife  species  in  all  types  of  forest. 

Under  Alternative  B,  the  BLM  manages  to  achieve  or  make  progress  towards  the  reference  state  plant 
community  based  on  ESDs,  and  manages  large,  contiguous  blocks  of  land  by  maintaining  or  enhancing 
important  plant  communities.  The  amount  of  invasive  species  spread  would  be  proportional  to  the  total 
amount  of  surface  disturbance  (Table  4-1)  in  areas  where  invasive  species  seeds  or  plants  are  present. 
Alternative  B  would  treat  far  less  acreage  to  remove  or  control  the  spread  of  invasive  species  than 
Alternative  A.  Alternative  B  allows  the  authorized  officer  to  require  livestock  flushing  for  72  hours, 
which  would  reduce  the  potential  for  invasive  species  spread  to  a  greater  extent  than  Alternative  A.  The 
lesser  extent  of  vegetation  treatments  under  Alternative  B  would  result  in  less  short-term  adverse 
impact  to  wildlife  than  Alternative  A  from  disturbance,  but  less  long-term  beneficial  impacts  by 
enhancing  habitat  conditions  and  controlling  the  spread  of  invasive  species. 

The  BLM  manages  all  riparian/wetland  areas  to  meet  DPC  under  Alternative  B.  This  management  would 
ensure  to  the  greatest  extent,  compared  to  the  other  alternatives,  that  riparian/wetland  habitats 
provide  conditions  suitable  to  meet  the  life  history  requirements  of  various  wildlife  species.  Alternative 
B  prohibits  surface-disturbing  activities  within  %  mile  of  water  and  riparian/wetland  areas  and  applies  an 
NSO  restriction  on  wetland  areas  greater  than  40  acres,  limiting  habitat  loss  and  fragmentation  in  these 
areas  and  benefiting  wildlife  that  depend  on  these  areas  to  a  greater  extent  than  under  Alternative  A. 

Proactive  Management  -  Alternative  B 

Proactive  management  actions  under  Alternative  B  include  applying  wildlife  seasonal  protections  for 
surface-disturbing  and  disruptive  activities  related  to  the  maintenance  and  operation  (including 
production)  of  a  developed  project  when  the  actions  are  determined  to  be  detrimental,  identifying  and 
preserving  traditional  migration  and  travel  corridors  for  big  game  and  migratory  birds,  and  managing 
vegetation  in  areas  identified  as  habitat  for  special  status  species  and  big  game  crucial  winter  range  to 
the  most  beneficial  DPC  while  considering  the  habitat  needs  of  other  species.  Based  on  their  emphasis 
on  implementation  for  both  habitat  protection  and  enhancement,  proactive  management  actions  under 
Alternative  B  would  result  in  more  beneficial  impacts  to  wildlife,  compared  to  Alternative  A. 
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Big  Game  -  Alternative  B 

Alternative  B  prohibits  surface-disturbing  activities  and  applies  an  NSO  restriction  in  big  game  crucial 
winter  range.  The  BLM  avoids  locating  wind  projects  in  big  game  crucial  winter  range.  After  Alternative 
E,  Alternative  B  withdraws  the  greatest  area  in  big  game  crucial  winter  range  to  locatable  minerals  and 
closes  the  largest  area  to  oil  and  gas  development  (Table  4-22).  Overall,  restrictions  on  surface- 
disturbing  activities  and  motorized  vehicle  use  under  Alternative  B  would  result  in  the  less  adverse 
impacts  to  big  game  than  Alternative  A. 

Alternative  B  places  more  restrictions  on  motorized  vehicle  use  in  comparison  to  Alternative  A  and 
prohibits  over-snow  vehicle  use  in  big  game  crucial  winter  range.  These  actions  would  provide 
additional  protection  from  human  disturbance  of  wildlife  compared  to  Alternative  A.  Under  Alternative 
B,  54,273  acres  and  606,233  acres  of  big  game  crucial  winter  range  are  managed  as  closed  or  seasonally 
restricted  for  motorized  travel  respectively.  Special  designations  would  result  in  beneficial  impacts  to 
big  game  where  they  overlap  big  game  habitat  and  restrict  resource  uses  that  degrade  big  game  habitat 
or  may  disturb  big  game  (e.g.,  oil  and  gas  development  and  motorized  vehicle  use). 

Alternative  B  expands  the  Carter  Mountain,  Upper  Owl  Creek,  and  Little  Mountain  ACECs  that  contain 
important  big  game  habitats,  migration  corridors,  and  bighorn  sheep  populations,  and  ACECs  designated 
under  Alternative  B  encompass  more  big  game  crucial  winter  habitat  than  Alternative  A  (Table  4-22).  In 
addition  to  restrictions  that  exist  under  Alternative  A,  the  Carter  Mountain  and  Little  Mountain 
expansion  is  closed  to  oil  and  gas  leasing  and  withdrawn  from  locatable  mineral  entry.  The  Chapman 
Bench,  Rattlesnake  Mountain,  and  Sheep  Mountain  ACECs  are  also  designated  under  Alternative  B, 
which  all  contain  important  big  game  habitat  and  restrict  motorized  vehicle  use  and/or  minerals 
development.  Managing  all  lands  with  wilderness  characteristics  specifically  to  preserve  their 
wilderness  characteristics,  and  the  associated  restrictions  on  resource  uses  and  activities,  would  benefit 
big  game,  as  188,101  acres  of  crucial  winter  range  lie  within  these  lands  (Table  4-22). 

Proactive  management  actions  under  Alternative  B  result  in  multiple,  primarily  beneficial  impacts  to  big 
game  by  conserving  habitat  values  from  potential  impacts  due  to  oil  and  gas  development,  reducing 
competition  from  livestock,  and  minimizing  human-caused  wildlife  disturbance.  Alternative  B  prohibits 
surface-disturbing  and  disruptive  activities  in  big  game  crucial  winter  range  (1,324,371  acres)  and  closes 
the  Absaroka  Front  Management  Area  to  mineral  leasing,  geophysical  exploration,  and  motorized 
vehicle  use  in  certain  areas.  The  BLM  limits  motorized  vehicle  use  to  designated  roads  and  trails  with 
seasonal  closures  in  big  game  crucial  winter  range.  Alternative  B  prohibits  domestic  sheep  grazing  on 
pronghorn  crucial  winter  range,  and  livestock  grazing  on  crucial  winter  range  for  elk  and  bighorn  sheep 
(Table  4-22)  to  increase  forage  availability,  reduce  forage  competition  and  prevent  possible 
displacement  of  these  wildlife  populations  (Scolvin  et  al.  1968;  Coe  et  al.  2004;  Stewart  et  al.  2002). 
Furthermore,  prohibiting  water  developments  for  livestock  in  elk  crucial  winter  range  unless  no  adverse 
impacts  to  wildlife  can  be  demonstrated  reduces  the  probability  of  concentrated  livestock  areas  that 
may  compact  soil,  damage  vegetation,  and  increase  the  chance  of  invasive  species  spread.  Conversely, 
closing  elk  habitat  to  livestock  grazing  entirely  removes  this  resource  use  as  a  potential  management 
tool  to  improve  habitat  through  enhancing  forage  palatability  and  may  result  in  adverse  impacts  to  elk  in 
these  areas  (Frisina  1992;  Anderson  and  Scherzinger  1975). 

The  BLM  restores  100  acres  of  aspen  stands  per  year  over  the  life  of  the  plan  under  Alternative  B  (for  a 
total  restoration  similar  to  that  of  Alternative  A),  which  would  especially  benefit  moose  and  deer  that 
use  habitats  with  woody  vegetation  for  forage.  All  of  these  actions  protect  habitat  for  big  game  and 
reduce  habitat  fragmentation  and  disruptive  activities. 
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Due  to  the  adverse  impacts  from  projected  surface  disturbance  and  motorized  vehicle  use,  and  the 
beneficial  impacts  from  proactive  management  actions  and  special  designations  under  this  alternative, 
Alternative  B  would  result  in  less  adverse  impacts  to  big  game,  compared  to  Alternative  A. 

Trophy  Game  -  Alternative  B 

Black  bears  are  most  affected  by  management  actions  in  forest  and  woodland  habitats.  Management 
actions  under  Alternative  B  that  minimize  adverse  impacts  to  this  species  by  preserving  habitat  values 
include  forest  management,  when  natural  processes  cannot  achieve  forest  health  goals,  and  prohibiting 
clear  cuts. 

As  cougars  are  typically  found  in  remote,  rugged  areas,  the  motorized  vehicle  use  restrictions  in  WSAs 
under  Alternative  B  would  minimize  potential  adverse  impacts  to  this  species  the  most  in  these  areas, 
compared  to  Alternative  A  (USGS  2007).  Under  Alternative  B,  the  BLM  also  manages  all  lands  with 
wilderness  characteristics  specifically  to  preserve  their  wilderness  characteristics,  and  restricts  minerals 
development  and  motorized  vehicle  use  in  these  areas.  Alternative  B  would  benefit  cougars  to  a  greater 
extent  than  Alternative  A  by  reducing  the  potential  of  human  disturbance  in  remote  areas  and  providing 
more  beneficial  impacts  to  big  game,  including  mule  deer. 

Furbearinci  Animals  -  Alternative  B 

Forest  management  actions  under  Alternative  B  maintain  old  growth  forests  and  woodlands,  which 
would  benefit  the  American  marten.  Several  furbearing  mammal  species  (i.e.,  badger,  beaver,  mink, 
and  muskrat)  are  most  affected  by  management  actions  that  impact  riparian/wetland  habitat  or  water 
availability.  Impacts  to  these  species  are  similar  to  those  described  below  in  the  Nongame  (Migratory 
Birds)  section  that  use  riparian/wetland  habitat.  Under  Alternative  B,  the  BLM  manages  all 
riparian/wetland  areas  to  meet  DPC,  ensuring  consideration  of  habitat  requirements  for  wildlife. 
Alternative  B  would  result  in  fewer  new  oil  and  gas  wells  than  Alternative  A,  and  therefore  may  result  in 
less  adverse  impacts  to  furbearing  mammal  species  from  altering  water  availability. 

Predatory  Animals  -  Alternative  B 

Alternative  B  actions  that  would  benefit  different  vegetative  types  in  the  Planning  Area  are  anticipated 
to  benefit  habitat  generalists,  such  as  predatory  animals.  Motorized  vehicle  restrictions  and  projected 
new  road  development  under  Alternative  B  are  expected  to  cause  less  adverse  impacts  to  predatory 
animals  such  as  the  coyote  and  red  fox  than  Alternative  A. 

Small  Game- Alternative  B 

Alternative  B  actions  benefiting  forests,  woodlands,  riparian  areas,  and  other  habitat  types  would 
proportionally  benefit  the  habitat  generalist  cottontail  rabbit,  and  more  habitat-specific  species,  such  as 
the  snowshoe  hare  and  red  squirrel.  Preventing  precommercial  thinning  except  for  fuels  treatment 
would  benefit  snowshoe  hare  (USFS  2005b),  as  would  regenerating  aspen  stands  for  wildlife  values. 
Management  actions  to  retain  old  growth  forests  in  FlUC  Level  4  sub-basins  would  beneficially  impact 
red  squirrels  by  conserving  their  habitat. 

Game  Birds  -  Alternative  B 

Under  Alternative  B,  management  actions  that  enhance  grassland  and  shrubland  habitat,  manage 
toward  DPC  in  riparian/wetland  areas,  and  control  invasive  species  spread  in  shrub  and  grassland 
communities  would  provide  greater  benefits  to  greater  sage-grouse,  chukar,  and  gray  partridge, 
compared  to  Alternative  A.  Alternative  B  actions  benefiting  forests,  woodlands,  riparian  areas,  and 
other  habitat  types  would  proportionately  benefit  other  game  birds,  such  as  the  ruffed  grouse,  blue 
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grouse,  wild  turkey,  and  pheasant  that  prefer  these  habitat  types.  Impacts  to  these  habitats  are 
discussed  below  under  Nongame  (Migratory  Birds).  Late  brood-rearing  greater  sage-grouse  would 
benefit  from  alpine  habitat  conserved  in  the  Carter  Mountain  and  Owl  Creek  ACECs  designated  and 
expanded  under  Alternative  B. 

Waterfowl  -  Alternative  B 

Although  there  are  no  specific  management  actions  for  waterfowl,  other  biological  resource 
management  actions,  particularly  those  pertaining  to  water  and  riparian/wetland  habitats,  would  affect 
these  species.  Under  Alternative  B,  the  BLM  would  manage  all  riparian/wetland  areas  to  meet  DPC  with 
consideration  of  habitat  requirements  for  wildlife.  Alternative  B  prohibits  forage  supplements  within  % 
mile  of  water  or  riparian/wetland  areas,  which  would  further  minimize  adverse  impacts  to  these  areas 
from  livestock  grazing,  compared  to  Alternative  A.  Under  Alternative  B,  the  BLM  would  not  use 
produced  water  to  develop  and  enhance  waterfowl  habitats,  resulting  in  less  area  of  suitable  habitat  for 
waterfowl  and  less  beneficial  impact  from  produced  water  than  under  Alternative  A.  However,  the  risk 
of  high  water  temperature  or  impaired  water  quality  adversely  affecting  waterfowl  would  be  less  under 
Alternative  B. 

Nongame  (Raptors)  -  Alternative  B 

Under  Alternative  B,  the  BLM  applies  a  TLS  to  prohibit  any  activity  or  surface-disturbing  activity  within  1 
mile  of  raptor  nests  from  February  1  through  July  31  or  until  young  birds  have  fledged  and  a  year-round 
CSU  to  protect  the  actual  nest  site  from  disturbance.  The  protective  buffers  around  raptor  nest  sites 
under  Alternative  B  (569,218  acres)  are  larger  than  under  Alternative  A  and  would  minimize  adverse 
impacts  to  raptors  more  than  under  that  alternative.  Avoiding  locating  wind-energy  projects  in  raptor 
concentration  areas  would  minimize  the  potential  for  collision  mortality  and  displacement. 

Nongame  (Migratory  Birds)  -  Alternative  B 

Alternative  B  management  actions  pertaining  to  minerals  development  and  motorized  vehicle  use 
restrictions;  wind-energy  development;  forest  management;  management  of  sagebrush,  grassland,  and 
riparian/wetland  habitats  toward  DPC;  invasive  species  control;  and  fire  management  would  result  in 
the  greater  beneficial  impacts  to  nongame  migratory  birds,  compared  to  Alternative  A.  Although  the 
short-term  impacts  from  prescribed  fire  and  fuels  treatments  would  be  less  under  Alternative  B,  the 
increased  risk  of  catastrophic  fire  that  may  completely  destroy  woodland  and  sagebrush  habitat  would 
be  greater  than  under  Alternative  A. 

Designated  under  Alternative  B,  the  Chapman  Bench,  Rattlesnake  Mountain,  and  Sheep  Mountain 
ACECs  conserve  migratory  bird  nesting  habitat. 

Forest  and  Woodland  Species  -  Alternative  B  closes  more  area  in  forests  and  woodlands  to  oil  and  gas 
development  and  withdraws  more  area  from  locatable  mineral  development  than  Alternative  A  (Table 
4-21).  This  alternative  prohibits  clear  cuts  and  performs  forest  management  only  when  natural 
processes  cannot  achieve  forest  health  goals.  BLM  actions  for  silviculture  treatments,  forest  products, 
and  fuels  reduction  under  this  alternative  would  result  in  less  short-term  disturbance  than  Alternative  A, 
but  also  pose  greater  risk  for  catastrophic  fire.  Planting  conifer  areas  exposed  by  wildfire  if  they  do  not 
regenerate  naturally  within  20  years  would  result  in  a  longer  time  before  habitat  is  restored,  compared 
to  the  other  alternatives,  but  retaining  old-growth  forests  and  requiring  with  appropriate  levels  of  snag 
retention  during  salvage  would  benefit  wildlife.  Overall,  forest  management  practices  under  Alternative 
B  would  result  in  less  short-term  impacts  than  Alternative  A,  but  the  long-term  adverse  impacts  posed 
by  the  risk  of  wildfire  would  be  greater. 
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Mountain  Shrub  Species  -  Under  Alternative  B,  the  BLM  manages  mountain  shrub  communities  to 
achieve  or  make  progress  towards  the  reference  state  plant  community  based  on  ESDs— which  would 
provide  greater  benefit  to  migratory  birds,  compared  to  Alternative  A— by  enhancing  habitat  in  these 
areas.  Designating  the  Rattlesnake  Mountain  and  Sheep  Mountain  ACECs  would  conserve  mountain 
shrub  habitat  from  disturbance. 

Sagebrush  and  Desert  Shrub  Species  -  Species  that  utilize  or  depend  on  sagebrush  habitats  would 
generally  benefit  from  management  actions  for  greater  sage-grouse  as  discussed  in  Section  4.4.9  Special 
Status  Species  -  Wildlife.  Alternative  B  applies  larger  buffers  around  greater  sage-grouse  leks  and  in 
nesting  or  early  brood-rearing  habitats  to  conserve  sagebrush  habitat  than  Alternative  A.  Under 
Alternative  B,  the  BLM  manages  salt  desert  shrub  and  basin  grassland/shrub  communities  to  achieve  the 
reference  state  plant  community,  based  on  the  ESD  for  the  site.  Alternative  B  would  result  in  less 
surface  disturbance  that  may  result  in  habitat  loss  than  Alternative  A,  especially  in  the  5-  to  9-inch 
precipitation  zone,  and  has  more  stringent  requirements  for  reclamation,  which  would  result  in  less 
impacts  to  migratory  birds  that  depend  on  sagebrush  and  desert  shrub  habitats. 

Grassland  Species  -  Actions  in  grassland  habitats,  such  as  surface-disturbing  activities,  reclamation, 
invasive  species  control,  and  livestock  and  wildlife  grazing  would  affect  these  species.  Under  Alternative 
B,  the  BLM  would  manage  grasslands  communities  to  achieve  or  make  progress  towards  the  reference 
state  plant  community,  which  would  provide  the  greatest  benefit,  compared  to  the  other  alternatives, 
by  enhancing  habitat  for  migratory  birds  in  these  areas.  However,  closing  crucial  winter  range  for  elk 
and  bighorn  sheep  and  greater  sage-grouse  Key  Habitat  Areas  to  livestock  grazing  would  limit  the  use  of 
livestock  grazing  as  a  tool  where  it  may  create  vegetation  heterogeneity  that  enhances  habitat  for 
grassland  migratory  birds  (Derner  et  al.  2009).  Refer  to  Section  4.4.2  Vegetation  -  Grassland  and 
Shrubland  Communities  and  Table  4-21  for  a  discussion  of  management  actions  and  BLM-authorized 
activities  that  would  impact  grasslands  and  would  similarly  affect  migratory  bird  habitat  in  these  areas. 
Due  to  its  projected  long-term  surface  disturbance  and  reclamation  requirements.  Alternative  B  would 
result  in  less  habitat  loss  and  degradation  in  grasslands  compared  to  Alternative  A. 

Riparian/Wetland  Species  -  The  restrictions  on  minerals  development  and  other  surface-disturbing 
activities  in  riparian/wetland  areas  and  within  WSR  suitable  waterway  segments  under  Alternative  B 
would  result  in  similar  beneficial  impacts  to  those  under  Alternative  A,  but  to  a  greater  degree  by 
further  limiting  degradation  of  riparian  habitat.  Refer  to  Section  4.4.3  Vegetation  -  Riparian/Wetland 
Resources  and  Table  4-21  for  a  description  of  management  actions  and  BLM-authorized  activities  that 
would  impact  wetlands  and  riparian  areas  and  would  similarly  affect  migratory  bird  habitat  in  these 
areas.  Based  on  these  management  practices.  Alternative  B  would  result  in  greater  beneficial  impacts  to 
migratory  birds  that  depend  on  riparian/wetland  habitat  than  Alternative  A. 

Nongame  (Mammals)  -  Alternative  B 

Although  there  are  no  specific  management  actions  for  nongame  mammals,  other  biological  resource 
management  actions  would  affect  these  species.  Nongame  mammals  are  found  in  a  variety  of  habitats 
and  are  affected  by  management  actions  in  the  preferred  vegetation  type  of  each  species.  Impacts  to 
the  various  vegetation  types  are  described  above  for  nongame  migratory  birds  and  are  expected  to 
similarly  impact  nongame  mammals. 

Generally,  the  BLM  places  the  greatest  restrictions  on  surface-disturbing  activities  and  motorized  vehicle 
use  to  conserve  cave  resources  under  Alternative  B.  Activities  are  prohibited  within  %  mile  of  AMLs, 
which  would  reduce  the  opportunities  for  disturbances  to  bats  in  these  areas.  The  BLM  closes  the 
Medicine  Lodge  and  Trapper  Creek  WSAs  to  motorized  vehicle  use  under  Alternative  B,  minimizing 
human  presence  and  the  opportunities  for  wildlife  disturbance  in  these  areas.  Little  Mountain  and 
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Clarks  Fork  Canyon  ACECs  designated  under  this  alternative  would  protect  bat  habitat.  Alternative  B 
places  more  restrictions  on  the  aerial  applications  of  pesticides  reducing  potential  adverse  impacts  to 
bat  species  relative  to  Alternative  A.  Wind-energy  development  would  affect  bats  similar  to  migratory 
birds.  Overall,  Alternative  B  would  result  in  greater  beneficial  impact  to  bats  than  Alternative  A  by 
protecting  cave  resources  and  conserving  potential  bat  habitat. 

Nongame  (Reptiles  and  Amphibians)  -  Alternative  B 

The  impacts  to  reptiles  and  amphibians  under  Alternative  B  would  be  similar  to  those  under  Alternative 
A,  although  to  a  lesser  extent.  Alternative  B  similarly  applies  management  guidelines  identified  in 
Habitat  Management  Guidelines  for  Amphibians  and  Reptiles  of  the  Northwestern  U.S.  and  Canada, 

PARC  Technical  Publication  HMG-4  (Pilliod  and  Wind  2008).  The  adverse  impact  to  these  animals  would 
be  correlated  with  surface  disturbance  (Appendix  T)  and  beneficial  impacts  would  result  from  habitat 
conservation  and  enhancement  measures  described  throughout  this  section.  Alternative  B  applies  a 
larger  buffer  around  riparian/wetland  areas  to  prohibit  surface-disturbing  activities,  which  would 
benefit  amphibians  and  reptiles  such  as  aquatic  turtles  in  these  habitats.  Alternative  B  would  result  in 
less  adverse  impact  to  reptiles  and  amphibians  than  Alternative  A. 

Alternative  C 

Surface  Disturbance  -  Alternative  C 

Alternative  C  would  result  in  approximately  245,642  acres  of  short-term  surface  disturbance  that  may 
degrade  wildlife  habitat  and  41,485  acres  of  long-term  surface  disturbance  that  may  result  in  habitat 
loss  and  fragmentation  (Table  4-1).  Minerals  development,  fire  and  fuels  management,  and  silviculture 
treatments  are  the  largest  sources  of  short-term  disturbance,  with  minerals  development  also  being  the 
largest  source  of  long-term  disturbance.  Alternative  C  requires  that  all  surface-disturbing  activities  are 
analyzed  by  mapping,  collecting,  and  evaluating  soil  on  a  case-by-case  basis  and  that  reclamation  plans 
and  topsoil  salvage  are  performed  on  a  case-by-case  basis.  The  BLM  requires  30  percent  desired 
vegetative  cover  within  three  growing  seasons,  but  does  not  specify  a  long-term  vegetative  cover 
requirement.  These  management  actions  would  result  in  the  least  probability  of  successful  reclamation, 
compared  to  the  other  alternatives,  so  that  disturbed  areas  would  be  less  likely  to  return  to  suitable 
habitat  in  the  long  term.  Under  this  alternative,  stabilization,  but  not  closure  or  reclamation,  is  required 
for  all  heavily  eroded  or  washed  out  roads.  Overall,  the  projected  surface  disturbance  and  associated 
reclamation  practices  under  Alternative  C  would  result  in  the  greatest  short-  and  long-term  adverse 
impact  to  wildlife. 

Resource  Uses  -  Alternative  C 

Minerals  development  would  be  the  greatest  contributor  to  habitat  loss  and  fragmentation.  Alternative 
C  makes  the  most  acres  available  for  locatable  mineral  entry  of  any  alternative,  and  is  projected  to  result 
in  approximately  20,000  acres  of  long-term  disturbance  that  could  contribute  to  habitat  loss  and 
fragmentation  (Appendix  T).  Alternative  C  also  places  the  least  constraints  on  oil  and  gas  leasing  for 
which  1,304  new  federal  wells  are  projected.  Alternative  C  would  result  in  the  greatest  adverse  impacts 
to  wildlife  from  minerals  development,  relative  to  the  other  alternatives. 

Impacts  to  wildlife  habitat  from  lands  and  realty  management  actions  under  Alternative  C  would  be 
similar  to  those  described  under  Alternative  A,  however,  more  area  is  identified  for  disposal  (including 
disposal  with  restrictions  and  disposal  for  specific  uses)  than  under  the  other  alternatives. 
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Under  Alternative  C,  the  BLM  manages  the  least  land  as  ROW  exclusion  areas  (7,586  acres),  including 
936  acres  in  big  game  crucial  winter  range.  Alternative  C  would  result  in  the  least  consolidation  of 
ROWS  and  the  greatest  habitat  fragmentation.  ROWs  under  Alternative  C  would  result  in  the  greatest 
adverse  impact  to  wildlife,  relative  to  the  other  alternatives. 

Under  Alternative  C,  the  BLM  allows  wind-energy  projects  in  big  game  crucial  winter  range,  raptor 
concentration  areas,  and  greater  sage-grouse  nesting,  brood-rearing,  and  winter  concentration  areas  on 
a  case-by-case  basis.  Alternative  C  provides  more  Planning  Area-wide  guidance  for  wind-energy  project 
locations  and  turbines  than  Alternative  A,  but  allows  for  their  construction  in  wildlife  habitat  that  may 
be  sensitive  to  impacts.  Wind-energy  development  under  Alternative  C  would  result  in  the  second- 
greatest  impact  to  wildlife,  compared  to  the  other  alternatives. 

CTTM  designations  would  limit  the  potential  for  the  proliferation  of  unauthorized  trails  and  related 
habitat  degradation  and  wildlife  disturbance.  Under  Alternative  C,  the  BLM  closes  the  least  area  (9,274 
acres)  and  opens  the  most  area  (14,830  acres)  to  motorized  vehicle  use,  which  would  result  in  the 
greatest  potential  for  human-caused  disturbances,  vegetation  loss,  and  soil  erosion  and  compaction. 
Permitting  off-road  motorized  vehicle  use  for  big  game  retrieval  and  access  to  dispersed  campsites 
would  result  in  impacts  similar  to  those  under  Alternative  A.  Overall,  motorized  travel  designations 
under  Alternative  C  would  result  in  less  adverse  impact  to  wildlife  than  Alternative  A,  due  to  the  larger 
area  with  seasonal  restrictions. 

Under  Alternative  C,  the  BLM  develops  or  upgrades  recreation  sites  (i.e.,  camping  sites,  interpretive 
educational  areas,  day  use  areas)  and  the  associated  amenities  and  facilities  if  demand  warrants. 
Alternative  C  would  result  in  the  greatest  amount  of  surface  disturbance  from  recreational  site 
development  and  OHV  play  areas;  the  increase  in  human  presence  and  impacts  to  wildlife  would  be 
proportional. 

Under  Alternative  C,  the  BLM  closes  a  similar  amount  of  acreage  to  livestock  grazing  as  under 
Alternative  A,  but  manages  livestock  grazing  to  optimize  commodity  production  while  meeting 
rangeland  health  standards.  Alternative  C  allows  the  placement  of  forage  supplements  to  maximize 
livestock  use,  regardless  of  habitat  sensitivity  to  potential  vegetation  impacts.  As  cattle  are  more  likely 
to  concentrate  around  forage  supplements  (Bailey  et  al.  2001),  their  placement  may  increase  the  impact 
of  livestock  grazing  on  vegetation  and  soil  in  these  areas  that  may  impact  wildlife.  The  potential  for 
adverse  impacts  to  wildlife  from  livestock  grazing  would  be  greatest  under  Alternative  C. 

Special  Designations  -  Alternative  C 

As  only  two  ACECs  are  designated  under  Alternative  C  (neither  of  which  is  proposed  to  protect  wildlife 
values),  this  alternative  would  result  in  the  smallest  beneficial  impact  to  wildlife  habitat  from  special 
designations  (Table  4-22).  Alternative  C  does  not  recommend  WSR  eligible  waterway  segments  as 
suitable  for  inclusion  in  the  NWSRS  and,  therefore,  would  not  protect  riparian  habitat  in  these  areas  to 
benefit  wildlife  as  under  alternatives  A  and  B.  Alternative  C  also  places  the  least  restrictions  on 
motorized  vehicle  use  in  WSAs,  which  would  result  in  the  greatest  potential  for  human  disturbance  of 
wildlife  in  these  remote  areas. 

Resources  -  Alternative  C 

Under  Alternative  C,  the  BLM  utilizes  wildland  fire  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems,  to  enhance  forage  for  commodity  production,  and  to  reduce  hazardous  fuels. 
Alternative  C  would  result  in  approximately  140,000  acres  of  surface  disturbance  from  prescribed  fire 
and  mechanical  fuels  treatment  (Appendix  T).  These  management  actions  would  cause  the  greatest 
short-term  adverse  impact  to  wildlife  through  temporary  habitat  loss,  fragmentation,  and  disturbance. 
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compared  to  the  other  alternatives,  but  would  potentially  result  in  the  greatest  long-term  benefit  from 
preventing  catastrophic  fire  and  restoring  fire  adapted  habitat.  Alternative  C  would  potentially  result  in 
the  greatest  long-term  beneficial  impact  to  wildlife  from  fire  and  fuels  management  if  management 
practices  consider  wildlife  habitat  needs. 

Under  Alternative  C,  the  BLM  allows  forest  management  in  areas  classified  as  commercial  forestland 
without  specific  regard  for  wildlife  habitat  values  and  allows  clear  cuts  up  to  100  acres,  which  is  a  larger 
area  than  allowed  under  Alternative  A.  Not  retaining  appropriate  numbers  of  snags  in  salvage 
operations  would  adversely  impact  amphibians,  reptiles,  birds,  and  other  small  animals  that  depend  on 
snags  and  downed  wood  for  habitat.  Forest  management  under  Alternative  C  would  result  in  the 
potential  for  altered  forest  structure  that  does  not  mimic  natural  conditions,  which  would  adversely 
impact  wildlife.  The  BLM  allows  spur  roads  to  remain  open  to  meet  other  resource  objectives  or  for 
new  recreational  purposes,  which  would  result  in  short-term  adverse  impacts  from  increased  human 
presence  and  the  risk  of  unplanned  ignitions  in  forestlands,  and  long-term  adverse  impacts  from  habitat 
loss  and  fragmentation.  Forest  management  practices  under  Alternative  C  would  result  in  the  greatest 
short-term  impact  to  wildlife  from  disturbance,  displacement,  and  habitat  loss.  Alternative  C  may  also 
result  in  the  greatest  long-term  beneficial  impact  to  species  in  aspen,  Douglas-fir,  and  ponderosa  pine 
stands  by  reducing  hazardous  fuels,  if  short-term  impacts  do  not  result  in  permanent  habitat  loss  or 
displacement  and  forest  structure  is  not  substantially  altered  from  natural  conditions. 

Under  Alternative  C,  the  BLM  manages  toward  achieving  the  Wyoming  Standards  for  Healthy 
Rangelands  (Appendix  N)  and  performs  habitat  enhancement  vegetation  treatments  in  sagebrush 
communities  as  opportunities  and  funding  allow,  consistent  with  Wyoming  Governor's  EO  2011-5.  The 
amount  of  invasive  species  spread,  where  invasive  seeds  or  plants  are  present,  would  be  proportional 
with  the  total  amount  of  surface  disturbance  (Appendix  T),  and  limited  by  vegetation  treatments  to 
remove  or  control  invasive  species  spread  on  4,000  acres.  The  BLM  does  not  require  livestock  flushing 
under  Alternative  C,  which  increases  the  likelihood  of  invasive  species  spread  that  would  degrade 
wildlife  habitat,  especially  in  grasslands  and  shrublands.  The  greater  projected  vegetation  treatments 
and  prescribed  fire  under  Alternative  C  would  result  in  the  greatest  short-term  impact  to  wildlife. 

Despite  treatment  measures,  surface  disturbance  and  the  associated  establishment  of  invasive  species 
would  degrade  the  most  habitat  and  result  in  the  greatest  adverse  impact  to  wildlife  under  Alternative  C 
due  to  the  projected  surface  disturbance.  Long-term  benefits  to  wildlife  would  be  realized  only  if 
vegetation  management  practices  consider  wildlife  habitat  needs  along  with  other  resource  objectives. 

The  BLM  manages  all  riparian/wetland  areas  to  meet  RFC  under  Alternative  C  without  considerations  for 
wildlife  life  history  requirements.  Alternative  C  allows  surface-disturbing  activities  in  flood  plains  or 
riparian/wetland  areas  on  a  case-by-case  basis,  which  would  potentially  result  in  the  greatest  adverse 
impact  to  wildlife  species  in  these  areas  from  habitat  degradation  or  loss. 

Proactive  Management  -  Alternative  C 

Proactive  management  measures  that  would  result  in  beneficial  impacts  to  wildlife  are  described  in 
detail  below.  Proactive  management  actions  under  Alternative  C  include  identifying  and  developing 
management  for  traditional  migration  and  travel  corridors  for  big  game  and  migratory  birds  and 
managing  vegetation  in  areas  identified  as  habitat  for  special  status  species,  or  crucial  winter  range,  for 
big  game  to  the  DPC  that  benefits  all  grazing/browsing  animals.  Proactive  management  actions  under 
Alternative  C  would  result  in  the  fewest  beneficial  impacts  to  wildlife,  compared  to  the  other 
alternatives. 
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Big  Game  -  Alternative  C 

Alternative  C  exempts  Oil  and  Gas  Management  Areas  (260,460  BLM-administered  surface  acres)  and 
ROW  corridors  (133,184  acres)  from  discretionary  wildlife  seasonal  stipulations.  The  BLM  allows  wind- 
energy  development  in  big  game  crucial  winter  range  on  a  case-by-case  basis.  Alternative  C  would  result 
in  the  greatest  acres  of  surface  disturbance  due  to  minerals  development  and  new  road  construction, 
which  would  result  in  proportional  adverse  impacts  to  big  game,  relative  to  the  other  alternatives. 
Alternative  C  closes  motorized  vehicle  use  on  the  smallest  acreage  of  big  game  crucial  winter  range 
(7,437  acres)  and  seasonally  restricts  travel  on  the  second  smallest  area  of  big  game  crucial  winter  range 
(28,552  acres).  These  less  prohibitive  restrictions  on  surface-disturbing  activities  would  result  in  the 
greatest  adverse  impact  to  big  game,  compared  to  the  other  alternatives,  but  the  seasonal  restrictions 
on  motorized  vehicle  use  under  Alternative  C  would  limit  adverse  impacts  to  big  game  more  than  under 
Alternative  A.  The  areas  closed  to  livestock  grazing  under  Alternative  C  are  similar  to  those  under 
Alternative  A.  Special  designations  under  Alternative  C  would  protect  the  least  amount  of  big  game 
crucial  winter  range  from  surface-disturbing  activities  (Table  4-22). 

Proactive  management  actions  under  Alternative  C  result  in  the  fewest  beneficial  impacts  to  big  game 
by  providing  less  habitat  protection  to  potential  impacts  from  oil  and  gas  development  and  competition 
from  livestock  due  to  prioritizing  livestock  forage  allocation  over  wildlife.  The  BLM  limits  motorized 
vehicle  use  to  designated  roads  and  trails  with  seasonal  closures  in  the  Absaroka  Front  Management 
Area  to  minimize  big  game  disturbance;  however,  big  game  crucial  winter  range  is  afforded  the  least 
protection  from  surface-disturbing  activities  and  potential  disturbance  under  Alternative  C  (Table  4-22). 
Proactive  management  actions  would  result  in  the  fewest  beneficial  impacts  to  big  game  under  this 
alternative. 

Due  to  the  adverse  impacts  from  projected  surface  disturbance  and  motorized  vehicle  use,  and  fewer 
beneficial  impacts  from  proactive  management  actions  and  special  designations  under  this  alternative. 
Alternative  C  would  result  in  the  greatest  adverse  impact  to  big  game,  compared  to  the  other 
alternatives. 

Trophy  Game  -  Alternative  C 

Black  bears  are  most  affected  by  management  actions  in  forest  and  woodland  habitats.  Forest 
management  practices  under  Alternative  C  result  in  the  greatest  short-term  adverse  impact  to  black 
bears  from  disturbance  and  displacement,  but  may  result  in  the  greatest  long-term  benefit,  if 
displacement  is  not  permanent,  by  improving  stand  diversity  and  preventing  catastrophic  wildfires. 

Alternative  C  places  fewer  restrictions  on  motorized  vehicle  use  in  WSAs  than  alternatives  A  or  B,  which 
would  result  in  the  greatest  potential  for  human-caused  disturbance  of  cougars  in  these  areas. 
Management  actions  affecting  big  game  would  have  similar  impacts  on  cougars. 

Furbearing  Animals  -  Alternative  C 

The  BLM  manages  forestland  under  Alternative  C  for  more  forest  production,  resulting  in  a  greater 
amount  of  activity  that  would  disturb  and  displace  wildlife.  Flowever,  old  growth  forest  areas  are 
retained  at  appropriate  locations  and  distribution  levels,  which  would  benefit  the  American  marten  in 
these  areas. 

Under  Alternative  C,  the  BLM  manages  all  riparian/wetland  areas  to  meet  PFC  without  consideration  of 
habitat  requirements  for  wildlife.  Alternative  C  would  result  in  the  most  new  oil  and  gas  wells,  and 
therefore  may  result  in  the  greatest  adverse  impact  to  furbearing  mammal  species  by  contributing  to 
the  depletion  of  these  rivers.  Flabitat  degradation  and  loss  would  be  greatest  in  riparian/wetland  areas 
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under  Alternative  C,  and  therefore  would  result  in  the  greatest  adverse  impact  to  furbearing  animals  in 
these  areas. 

Predatory  Animals  -  Alternative  C 

Alternative  C  actions  that  would  impact  different  vegetative  types  in  the  Planning  Area  are  anticipated 
to  impact  habitat  generalists,  such  as  predatory  animals.  Motorized  vehicle  use  restrictions  and  new 
road  development  under  Alternative  C  are  expected  to  cause  the  greatest  adverse  impacts  to  predatory 
animals  such  as  the  coyote  and  red  fox  (USGS  2007). 

Small  Game- Alternative  C 

Alternative  C  actions  affecting  forests,  woodlands,  riparian  areas,  and  other  habitat  types  would  have 
proportionate  impacts  on  generalists  like  cottontail  rabbits,  as  well  as  more  habitat-specific  species, 
such  as  the  snowshoe  hare,  red  squirrel,  and  flying  squirrel.  Precommercial  thinning  practices  under 
Alternative  C  would  result  in  similar  adverse  impacts  to  snowshoe  hare,  yet  to  a  greater  extent,  than 
under  Alternative  A.  Alternative  C  would  result  in  no  beneficial  impacts  from  regenerating  aspen  stands, 
as  is  so  under  alternatives  A  and  B. 

Game  Birds  -  Alternative  C 

Alternative  C  would  result  in  the  greatest  potential  habitat  loss  and  spread  of  invasive  species  in 
shrubland  and  grassland  communities  due  to  surface  disturbance  and  the  greatest  potential  habitat  loss 
and  degradation  of  riparian/wetland  areas  due  to  surface  disturbance  and  concentrated  livestock 
grazing.  Alternative  C  actions  affecting  forests,  woodlands,  riparian  areas,  and  other  habitat  types 
would  have  proportionate  impacts  on  other  game  birds,  such  as  the  ruffed  grouse,  blue  grouse,  wild 
turkey,  and  pheasant  that  prefer  these  habitat  types.  Impacts  to  these  habitats  are  discussed  below 
under  Nongame  (Migratory  Birds).  Alternative  C  would  result  in  the  greatest  adverse  impact  to  game 
birds.  Although  using  produced  water  to  enhance  wildlife  habitat  may  beneficially  impact  some  game 
bird  species.  Alternative  C  would  result  in  the  greatest  adverse  impact  to  game  birds  from  habitat  loss  in 
shrubland  and  grassland  communities  and  potential  habitat  degradation  in  riparian/wetland  areas. 

Waterfowl  -  Alternative  C 

Although  there  are  no  specific  management  actions  for  waterfowl,  other  biological  resource 
management  actions,  particularly  those  pertaining  to  water  and  riparian/wetland  habitats,  would  affect 
these  species.  Under  Alternative  C,  the  BLM  would  manage  all  riparian/wetland  areas  to  meet  RFC 
without  consideration  of  wildlife  life  history  requirements.  Alternative  C  would  result  in  a  greater 
impact  from  concentrated  livestock  grazing  than  the  other  alternatives,  because  the  BLM  would  place 
forage  supplements  to  maximize  usage  without  regard  for  sensitive  habitat.  Similar  to  Alternative  A, 
Alternative  C  uses  produced  water  to  develop  and  enhance  waterfowl  habitats  in  accordance  with 
federal,  state,  and  local  laws  and  regulations,  which  would  have  beneficial  impacts  to  waterfowl. 

Nongame  (Raptors)  -  Alternative  C 

Under  Alternative  C,  the  BLM  applies  a  TLS  to  avoid  disruptive  or  surface-disturbing  activity  within 
%  mile  of  active  raptor  nests  during  specific  species  nesting  periods,  or  until  young  birds  have  fledged. 
The  protective  buffers  around  raptor  nest  sites  under  Alternative  C  (47,651  acres)  are  the  smallest  and 
do  not  prohibit  disruptive  activities,  which  would  result  in  the  greatest  potential  adverse  impacts  to 
raptors  compared  to  the  other  alternatives. 
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Allowing  wind-energy  projects  in  raptor  concentration  areas  on  a  case-by-case  basis  would  result  in 
greater  potential  adverse  impacts  from  displacement  and  collisions  than  alternatives  B  and  D,  but  less 
than  Alternative  A. 

Nonpame  (Mipratory  Birds)  -  Alternative  C 

Alternative  C  actions  pertaining  to  minerals  development  and  motorized  vehicle  use  restrictions;  wind- 
energy  development;  forest  management;  management  of  sagebrush,  grassland,  and  riparian/wetland 
habitats;  invasive  species  control;  and  fire  management  would  result  in  the  greatest  impact  to  nongame 
migratory  birds.  Alternative  C  would  result  in  the  greatest  short-term  adverse  impacts  to  these  species 
from  prescribed  fire  and  fuels  treatments;  however,  the  risk  of  catastrophic  fire  would  be  smallest  under 
this  alternative. 

Alternative  C  does  not  designate  any  ACECs  specially  designed  to  protect  wildlife  values,  such  as 
migratory  bird  nesting  habitat. 

Forest  and  Woodland  Species  -  Alternative  C  withdraws  the  least  area  in  forests  and  woodlands  to 
locatable  mineral  development,  closes  the  smallest  area  to  oil  and  gas  development,  allows  for  the  most 
disturbance  in  forests  and  woodlands  from  silviculture  and  fuels  treatments,  and  permits  the  largest 
clear  cuts.  Under  this  alternative,  the  BLM  restores  forests  exposed  by  wildfire  in  the  shortest  time 
period  and  retains  old-growth  forests,  but  not  snags  used  by  migratory  birds  for  nest  sites.  Refer  to 
Section  4.4.1  Vegetation  -  Forests,  Woodlands,  and  Forest  Products  and  Table  4-21  for  a  description  of 
management  actions  and  BLM-authorized  activities  that  would  impact  forests  or  woodlands  and  would 
similarly  affect  migratory  bird  habitat  in  these  areas.  Overall,  forest  management  practices  under 
Alternative  C  would  result  in  the  greatest  short-term  impacts  from  habitat  loss,  disturbance,  and 
displacement,  but  the  long-term  adverse  impacts  posed  by  the  risk  of  wildfire  are  reduced  under  this 
alternative. 

Mountain  Shrub  Species  -  Under  Alternative  C,  the  BLM  manages  mountain  shrub  communities  toward 
achieving  the  Wyoming  Standards  for  Flealthy  Rangelands  (Appendix  N),  which  would  result  in  less 
habitat  enhancement,  compared  to  the  other  alternatives,  to  benefit  migratory  birds  in  these  areas. 

Sagebrush  and  Desert  Shrub  Species  -  Species  that  utilize  or  depend  on  sagebrush  habitats  would 
generally  benefit  from  management  actions  for  greater  sage-grouse  as  discussed  in  Section  4.4.9  Special 
Status  Species  -  Wildlife.  Alternative  C  applies  the  smallest  buffers  around  greater  sage-grouse  leks  and 
in  nesting  or  early  brood-rearing  habitats.  Under  this  alternative,  the  BLM  manages  salt  desert  shrub 
and  basin  grassland/shrub  communities  toward  achieving  the  Wyoming  Standards  for  Flealthy 
Rangelands,  which  would  result  in  less  habitat  enhancement,  compared  to  the  other  alternatives,  to 
benefit  migratory  birds  in  these  areas.  Alternative  C  would  result  in  the  most  surface  disturbance  that 
may  result  in  habitat  loss,  especially  in  the  5-  to  9-inch  precipitation  zone,  and  has  the  least  stringent 
requirements  for  reclamation.  The  associated  loss  of  habitat  and  potential  spread  of  invasive  species 
would  result  in  the  greatest  adverse  impact  to  migratory  birds  that  depend  on  sagebrush  and  desert 
shrub  communities. 

Grassland  Species  -  Actions  such  as  surface-disturbing  activities,  reclamation,  invasive  species  control, 
and  livestock  and  wildlife  grazing  in  grassland  habitats  would  affect  these  species.  Under  Alternative  C, 
the  BLM  would  manage  foothills-mountain  grassland/shrub  and  basin  grassland/shrub  communities  to 
achieve  Wyoming  Standards  for  Flealthy  Rangelands,  which  would  result  in  the  fewest  beneficial 
impacts  to  migratory  birds  from  habitat  enhancement  in  grassland  communities.  Focusing  livestock 
grazing  practices  on  commodity  production  would  not  likely  create  heterogeneous  vegetative  cover  to 
enhance  habitat  for  grassland  migratory  birds  (Derner  et  al.  2009).  Due  to  its  projected  long-term 
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surface  disturbance  and  reclamation  requirements,  Alternative  C  would  result  in  the  most  habitat  loss 
and  degradation  in  grasslands  compared  to  the  other  alternatives. 

Riparian/Wetland  Species  -  Under  Alternative  C,  the  BLM  allows  surface-disturbing  activities  in  flood 
plains  and  riparian/wetland  areas  as  well  as  the  placement  of  forage  supplements  to  maximize  usage, 
without  regard  for  habitat  degradation.  Alternative  C  does  not  recommend  WSR  eligible  waterway 
segments  as  suitable  for  inclusion  in  the  NWSRS  and,  therefore,  would  not  result  in  additional  beneficial 
impacts  to  riparian  habitat  for  migratory  birds.  Based  on  these  management  practices  and  the  potential 
water  depletion  due  to  oil  and  gas  development.  Alternative  C  would  result  in  the  fewest  beneficial 
impacts  to  migratory  birds  that  depend  on  riparian/wetland  habitat. 

Nongame  (Mammals)  -  Alternative  C 

Although  there  are  no  specific  management  actions  for  nongame  mammals,  other  biological  resource 
management  actions  would  affect  these  species.  Nongame  mammals  are  found  in  a  variety  of  habitats 
and  are  affected  by  management  actions  in  the  preferred  vegetation  type  of  each  species.  Impacts  to 
the  various  vegetation  types  are  described  above  for  nongame  migratory  birds  and  are  expected  to 
similarly  impact  nongame  mammals. 

Generally,  the  BLM  places  the  least  restrictions  on  surface-disturbing  activities  and  motorized  vehicle 
use  to  protect  cave  resources  under  Alternative  C,  and  manages  known  caves  for  recreational 
opportunities.  Activities  are  allowed  in  AMLs,  creating  opportunities  for  bat  disturbance  in  these  areas. 
The  BLM  allows  motorized  vehicle  use  on  designated  roads  and  trails  in  the  Medicine  Lodge  and  Trapper 
Creek  WSAs  under  Alternative  C,  increasing  human  presence  and  the  opportunities  for  wildlife 
disturbance  in  these  areas.  There  are  no  ACECs  designated  under  Alternative  C  that  would  conserve  bat 
habitat.  Restrictions  on  the  aerial  applications  of  pesticides  would  be  more  than  alternatives  A  and  D, 
but  less  than  Alternative  B,  with  correlated  impacts  to  bat  species.  Wind-energy  development  would 
impact  bats  similar  to  migratory  birds.  Overall,  Alternative  C  would  result  in  the  fewest  beneficial 
impacts  to  bats  by  protecting  cave  resources  and  conserving  potential  bat  habitat. 

Nongame  (Reptiles  and  Amphibians)  -  Alternative  C 

Based  on  implementation  of  management  guidelines  identified  in  Habitat  Management  Guidelines  for 
Amphibians  and  Reptiles  of  the  Northwestern  U.S.  and  Canada,  PARC  Technical  Publication  HMG-4 
(Pilliod  and  Wind  2008)  on  a  case-by-case  basis,  the  projected  surface  disturbance  under  Alternative  C 
(Appendix  T),  and  the  allowance  of  surface-disturbing  activities  in  riparian/wetland  areas.  Alternative  C 
would  result  in  the  greatest  adverse  impact  to  reptiles  and  amphibians,  compared  to  the  other 
alternatives. 

Alternative  D 

Surface  Disturbance  -  Alternative  D 

Alternative  D  would  result  in  similar  short-  and  long-term  surface  disturbance  as  Alternative  A,  with 
proportional  impacts  to  wildlife  from  all  surface-disturbing  activities  in  various  resource  programs.  To 
minimize  long-term  habitat  loss  from  surface  disturbance.  Alternative  D  imposes  greater  erosion 
prevention  measures  and  reclamation  requirements  to  disturbed  areas  than  Alternative  A.  Alternative  D 
requires  reclamation  plans,  stipulations,  or  measures  before  surface  disturbance,  the  reestablishment  of 
healthy  native  or  DPCs  based  on  pre-disturbance  species  composition,  and  the  use  of  temporary 
protective  surface  treatments,  such  as  weed-free  mulch,  to  facilitate  reclamation.  Overall,  the  projected 
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surface  disturbance  under  Alternative  D  is  slightly  more  than  under  Alternative  A,  but  the  impacts  to 
wildlife  habitat  would  be  mitigated  to  a  greater  extent. 

Resource  Uses  -  Alternative  D 

Alternative  D  withdraws  less  area  to  locatable  minerals  entry  than  Alternative  k,  but  closes  more  area  to 
oil  and  gas  development  in  sensitive  wildlife  habitat  such  as  big  game  crucial  winter  range  (Table  4-22). 
Therefore,  minerals  development  under  Alternative  D  would  result  in  less  adverse  impact  to  wildlife 
than  under  alternatives  A  and  C,  but  more  than  under  Alternative  B. 

Impacts  to  wildlife  habitat  from  lands  and  realty  management  actions  under  Alternative  D  would  be 
similar  to  those  under  Alternative  A;  however,  less  area  is  identified  for  general  disposal  than 
alternatives  A  and  C. 

Under  Alternative  D,  the  BLM  would  manage  more  lands  as  ROW  exclusion  areas  than  under  Alternative 
C,  of  which  9,213  acres  are  in  big  game  crucial  winter  range  (Table  4-22).  ROWs  under  Alternative  D 
would  result  in  more  adverse  impacts  than  under  Alternative  B,  but  less  than  under  alternatives  A  and  C, 
based  on  the  total  acreage  managed  as  ROW  avoidance  or  exclusion  areas. 

Renewable  energy  development  under  Alternative  D  would  result  in  impacts  similar  to  those  under 
Alternative  C,  although  to  a  lesser  extent  because  the  BLM  avoids  wind-energy  projects  in  big  game 
crucial  winter  range  and  raptor  concentration  areas,  and  avoids  wind-energy  development  in  greater 
sage-grouse  PHMAs  subject  to  specific  exception  criteria.  Renewable  energy  development  under 
Alternative  D  would  result  in  more  adverse  impacts  to  wildlife  habitat  than  under  Alternative  B,  but  less 
than  under  alternatives  A  and  C. 

Alternative  D  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  more  area  than  alternatives  A 
and  C  and  closes  a  similar  amount  of  acreage  as  Alternative  A  to  motorized  vehicle  use,  protecting  more 
wildlife  habitat  in  the  Planning  Area  than  these  alternatives.  Permitting  off-road  big  game  retrieval 
would  result  in  impacts  similar  to  those  under  Alternative  A,  but  to  a  lesser  extent  because  off-road 
travel  is  limited  to  300  feet  from  established  roads.  Overall,  CTTM  under  Alternative  D  would  cause 
more  adverse  impacts  to  wildlife  than  under  Alternative  B,  but  less  than  under  alternatives  A  and  C. 

Impacts  to  wildlife  from  recreational  site  development  and  livestock  grazing  management  would  be 
similar  to  those  under  Alternative  A. 

Special  Designations  -  Alternative  D 

Beneficial  impacts  to  wildlife  from  special  designations  under  Alternative  D  would  be  similar  to  those 
under  Alternative  A,  but  to  a  greater  extent.  Greater  minerals  development  restrictions  and  ROW 
stipulations  in  the  Carter  Mountain,  Five  Springs  Falls,  Little  Mountain,  and  Upper  Owl  Creek  ACECs,  and 
designating  the  Clarks  Fork  Canyon  and  Sheep  Mountain  ACECs  would  result  in  greater  protective 
measures  for  wildlife  habitat  than  Alternative  A.  Similar  to  Alternative  C,  Alternative  D  does  not 
recommend  WSR  eligible  waterway  segments  as  suitable  for  inclusion  in  the  NWSRS,  resulting  in  no 
additional  beneficial  impacts  to  wildlife  by  preserving  riparian  habitat. 

Resources  -  Alternative  D 

Overall,  impacts  to  wildlife  from  fire  and  fuels  management  and  forest,  woodlands,  and  forest  products 
management  under  Alternative  D  would  be  similar  to  those  under  Alternative  A.  Allowing  larger  areas 
to  be  clear  cut  would  result  in  more  habitat  loss  for  wildlife  species  that  prefer  closed  canopies; 
however,  maintaining  the  structure  and  composition  of  old  growth  stands  would  benefit  wildlife  species 
that  use  this  habitat  type,  such  as  the  American  marten. 
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Beneficial  impacts  to  wildlife  from  grassland  and  shrubland  community  management  under  Alternative 
D  would  be  similar  to  those  under  Alternative  B,  although  to  a  lesser  extent.  Under  Alternative  D,  the 
BLM  would  manage  some  areas  under  for  a  higher  plant  community  state  or  phase  (based  on  state  and 
transition  models  in  ESDs)  on  a  case-by-case  basis  where  site-specific  management  objectives  determine 
that  a  higher  plant  community  state  or  phase  is  desirable,  resulting  in  fewer  beneficial  impact  to  wildlife 
habitat  than  under  Alternative  B.  However,  the  BLM  would  treat  more  area  for  invasive  species  than 
Alternative  B,  providing  greater  long-term  beneficial  impact  to  wildlife  by  preventing  the  spread  of 
invasive  species  that  may  degrade  wildlife  habitat.  Livestock  flushing  practices  would  result  in  similar 
beneficial  impacts  as  those  under  Alternative  A. 

The  management  of  riparian/wetland  vegetation  under  Alternative  D  would  result  in  similar  beneficial 
impacts  as  those  under  Alternative  C,  but  to  a  greater  extent.  Managing  streams  with  unique 
recreational  or  fishery  values  to  obtain  DFC  may  increase  habitat  values  in  these  areas  more  than  under 
Alternative  C,  but  additional  management  would  be  necessary  to  ensure  that  habitat  meets  life  history 
requirements  for  various  wildlife  species.  Alternative  D  applies  more  stipulations  to  surface-disturbing 
activities  near  riparian/wetland  areas  than  Alternative  C,  limiting  adverse  impacts  from  surface 
disturbance,  and  applies  an  NSO  restriction  on  all  wetlands  greater  than  20  acres,  protecting  the  most 
wetland  habitat  compared  to  the  other  alternatives.  Overall,  beneficial  impacts  to  riparian/wetland 
habitat  for  wildlife  under  Alternative  D  would  be  greater  than  under  alternatives  A  and  C,  but  less  than 
under  Alternative  B. 

Proactive  Management  -  Alternative  D 

Proactive  management  measures  that  would  benefit  wildlife  are  described  in  detail  below.  Similar  to 
Alternative  A,  the  BLM  modifies  identified  hazard  fences  in  accordance  with  wildlife  needs,  prohibits 
domestic  sheep  grazing  on  pronghorn  crucial  winter  range  unless  adverse  impacts  can  be  mitigated,  and 
addresses  traditional  migration  and  travel  corridors  for  big  game  wildlife  species  and  migratory  birds  on 
a  case-by-case  basis  under  Alternative  D.  However,  Alternative  D  also  requires  the  use  of  recent  policy 
and  guidance  to  identify  hazard  fences  and  prohibits  surface-disturbing  activities  within  0.5  mile  of  big 
game  migration  corridors  in  the  Big  Horn  Front  MLP  Analysis  Area,  which  could  increase  beneficial 
impacts  to  wildlife  relative  to  Alternative  A.  Similar  to  Alternative  B,  the  BLM  pursues  land  tenure 
adjustment  authorities  for  the  acquisition  of,  and  interest  in,  lands  for  the  improved  management  of 
important  wildlife  habitat  and  applies  minerals  development  restrictions,  although  to  a  lesser  extent,  in 
the  Absaroka  Front  Management  Area.  Similar  to  Alternative  C,  the  BLM  performs  habitat  enhancement 
vegetation  treatments  in  sagebrush  communities  as  opportunities  and  funding  allow,  consistent  with 
Wyoming  Governor's  EO  2011-5,  uses  produced  water  to  develop  and  enhance  wildlife  habitat,  and 
exempts  Oil  and  Gas  Management  Areas  from  discretionary  wildlife  seasonal  stipulations.  Overall, 
proactive  wildlife  management  actions  under  Alternative  D  would  result  in  greater  beneficial  impacts  to 
wildlife  than  under  alternatives  A  and  C,  but  less  than  under  Alternative  B. 

Big  Game  -  Alternative  D 

Alternative  D  exempts  Oil  and  Gas  Management  Areas  (190,891  BLM-administered  surface  acres)  from 
discretionary  wildlife  seasonal  stipulations  similarly  to  Alternative  C.  However,  Alternative  D  does  not 
exempt  ROW  corridors  from  seasonal  stipulations  and  avoids  wind-energy  projects  in  big  game  crucial 
winter  range,  raptor  concentration  areas,  and  greater  sage-grouse  PHMAs  (subject  to  exception 
criteria),  resulting  in  less  adverse  impacts  than  Alternative  C.  Impacts  from  minerals  development  and 
new  road  construction  under  Alternative  D  would  be  less  than  those  under  Alternative  A  because  of  the 
additional  restrictions  applied  to  the  Absaroka  Front  (253,112  acres)  and  Big  Horn  Front  (379,308  acres) 
MLP  analysis  areas,  which  include  CSU  stipulations  that  limit  the  location,  timing,  and  amount  of  surface 
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oil  and  gas-related  surface  disturbances  to  protect  big  game.  Within  Zone  1  of  the  Absaroka  Front  MLP 
Analysis  Area  (Map  35),  Alternative  D  requires  minimum  lease  sizes  and  places  limitations  on  the  density 
and  total  acreage  of  oil  and  gas-related  surface  disturbance  per  lease.  Areas  outside  elk  crucial  winter 
range  require  a  minimum  lease  size  of  640  acres  and  a  maximum  of  one  oil  and  gas-related  facility  that 
does  not  exceed  32  acres  of  surface  disturbance  per  lease,  whereas  areas  inside  elk  crucial  winter  range 
require  a  minimum  lease  size  of  1,280  acres  and  a  maximum  of  one  oil  and  gas-related  facility  that  does 
not  exceed  64  acres  of  surface  disturbance  per  lease.  Similar  restrictions  are  applied  in  Zone  3,  with  the 
application  of  specific  CSU  and  TLS  stipulations  to  protect  forest  vegetation  types  and  recreation  settings 
for  hunting.  Although  Zone  2  is  generally  available  for  oil  and  gas  leasing,  it  is  only  offered  as  2  parcels 
requiring  a  Master  Development  Plan  to  minimize  impacts  to  big  game.  These  stipulations  would  have 
beneficial  impacts  on  big  game  that  utilize  the  Absaroka  Front  MLP  Analysis  Area,  particularly  elk,  by 
decreasing  the  density  of  roads,  well  pads,  and  other  infrastructure  that  cause  habitat  fragmentation  as 
well  as  the  level  of  human  activity  in  this  area.  Areas  with  higher  densities  of  development  and  higher 
frequencies  of  human  activity  have  been  correlated  with  lower  use  by  elk  and  mule  deer  (Sawyer  and 
Nielson  2005;  Sawyer  et  al.  2006). 

Alternative  D  also  applies  a  NSO  restriction  within  Vi-mile  of  big  game  migration  corridors  within  the  Big 
Florn  Front  MLP  Analysis  Area,  which  would  result  in  similar  adverse  impacts  as  Alternative  B.  The 
application  of  CSU  and  TLS  stipulations,  minimum  lease  size  requirements  (1,280  acres),  and  limitations 
on  the  density  (one  location  per  lease)  and  total  acreage  of  oil  and  gas-related  surface  disturbance  (64 
acres  per  lease),  would  result  in  similar  beneficial  impacts  to  big  game  as  described  for  elk  crucial  winter 
range  within  Zone  1  of  the  Absaroka  Front  MLP  Analysis  Area. 

Given  the  generally  low  to  very  low  potential  for  oil  and  gas  development  (99  percent  of  the  Absaroka 
Front  area  and  the  entire  Big  Florn  Front  area  are  characterized  by  low  to  very  low  potential)  and 
redundancies  with  restrictions  from  the  management  of  other  resources  and  resource  uses  within  these 
MLP  analysis  areas,  the  level  of  impacts  is  not  anticipated  to  vary  greatly  by  alternative.  Overall,  the 
application  of  MLPs  to  the  Absaroka  Front  and  Big  Florn  Front  MLP  analysis  areas  could  result  in  more 
beneficial  impacts  to  big  game  than  under  alternatives  A  and  C,  which  apply  less  extensive  TLS  and/or 
CSU  restrictions  in  big  game  crucial  winter  range  and  migration  routes.  Flowever,  anticipated  impacts 
are  likely  to  be  less  beneficial  than  under  Alternative  B,  which  closes  the  entirety  of  the  Absaroka  Front 
MLP  Analysis  Area  to  mineral  leasing  and  applies  NSO  restrictions  to  big  game  crucial  winter  range  in  the 
Big  Florn  Front  MLP  Analysis  Area. 

Similar  to  Alternative  B,  seasonal  wildlife  protections  discussed  above  would  also  apply  to  project 
maintenance  and  operation  (including  production)  activities.  Potential  adverse  impacts  from  this 
management  would  be  the  same  as  described  under  that  alternative. 

As  a  result  of  other  resource  concerns,  18,450  acres  and  28,627  acres  of  big  game  crucial  winter  range 
are  managed  as  closed  or  seasonally  restricted  for  motorized  travel,  respectively.  Based  on  these 
acreages,  impacts  to  big  game  from  potential  disturbance  would  be  second-least  under  Alternative  D. 
Overall,  impacts  to  big  game  from  motorized  vehicle  use  would  be  less  than  under  alternatives  A  and  C, 
but  more  than  under  Alternative  B. 

Special  designations  under  Alternative  D  would  protect  more  big  game  crucial  winter  range  than  under 
alternatives  A  and  C,  but  less  than  under  Alternative  B.  The  BLM  designates  the  Sheep  Mountain  ACEC 
and  manages  the  Chapman  Bench  Management  Area  with  additional  resource  use  restrictions  that 
would  benefit  big  game.  Designating  the  Carter  Mountain,  Upper  Owl  Creek,  and  Little  Mountain  ACECs 
would  result  in  similar  beneficial  impacts  to  those  under  Alternative  A. 
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Proactive  management  actions  under  Alternative  D  would  result  in  similar  beneficial  impacts  to  big 
game  as  under  Alternative  A,  but  to  a  greater  extent.  The  BLM  would  apply  various  restrictions  and 
stipulations  on  minerals  development  in  the  Absaroka  Front  Management  Area  (130,872  BLM- 
administered  surface  acres)  that  would  benefit  big  game  more  than  alternatives  A  and  C.  The  BLM 
avoids  wind-energy  projects  in  big  game  crucial  winter  range  under  Alternative  D  as  well,  minimizing  the 
potential  for  disturbance  and  displacement.  Allowing  the  temporary  closures  of  designated  roads  in  big 
game  crucial  winter  range  would  limit  adverse  impacts  to  big  game  due  to  disturbance  from  motorized 
travel. 

Trophy  Game  -  Alternative  D 

Adverse  impacts  to  black  bears  under  Alternative  D  would  be  similar  to  those  under  Alternative  A,  but  to 
a  greater  extent  as  clear  cuts  are  allowed  up  to  100  acres.  Alternative  D  places  more  restrictions  on 
motorized  vehicle  use  in  WSAs  than  alternatives  A  and  C,  but  less  than  Alternative  B,  resulting  in 
proportional  adverse  impacts  to  cougars  from  potential  disturbance.  Managing  lands  with  wilderness 
characteristics  consistent  with  other  resource  objectives  would  result  in  similar  impacts  to  alternatives  A 
and  C.  Based  on  big  game  management  actions,  the  beneficial  impact  to  cougars  under  Alternative  D 
would  be  less  than  under  Alternative  B,  but  greater  than  under  alternatives  A  and  C. 

Furbearinci  Animals  -  Alternative  D 

Based  on  forest  management  actions,  beneficial  impacts  to  furbearing  animals  under  Alternative  D 
would  be  similar  to  those  under  Alternative  A,  but  to  a  greater  extent.  Based  on  projected  surface 
disturbance,  reclamation  and  restoration  practices,  and  vegetation  management,  habitat  generalists 
such  as  the  badger,  bobcat,  and  weasel  would  be  adversely  impacted  under  Alternative  D  more  than 
under  Alternative  B,  but  less  than  under  alternatives  A  and  C.  Management  actions  in  old  growth  stands 
under  Alternative  D  would  benefit  the  American  marten  similarly  to  Alternative  B,  but  restoring  aspen 
stands  only  when  opportunities  and  funding  allow  would  result  in  less  beneficial  impact  than 
alternatives  A  and  B  for  the  American  marten  and  other  furbearing  mammals  in  this  habitat.  Furbearing 
species  most  affected  by  management  actions  that  impact  riparian/wetland  habitat  or  water  availability 
(badger,  beaver,  mink,  and  muskrat)  would  be  beneficially  affected  less  than  under  Alternative  B,  but 
more  than  under  alternatives  A  and  C. 

Predatory  Animals  -  Alternative  D 

Alternative  D  actions  that  would  impact  different  vegetative  types  in  the  Planning  Area  are  anticipated 
to  impact  habitat  generalists  such  as  predatory  animals.  Motorized  vehicle  use  restrictions  and  new 
road  development  under  Alternative  D  are  expected  to  cause  less  adverse  impacts  to  predatory  animals, 
such  as  the  coyote  and  red  fox,  than  under  alternatives  A  and  C,  but  more  than  under  Alternative  B. 

Small  Game- Alternative  D 

Alternative  D  actions  affecting  forests,  woodlands,  riparian  areas,  and  other  habitat  types  would  have 
proportionate  impacts  on  the  habitat  generalists  like  cottontail  rabbits,  as  well  as  more  habitat-specific 
species,  such  as  the  snowshoe  hare,  red  squirrel,  and  flying  squirrel.  Precommercial  thinning  practices 
under  Alternative  D  would  result  in  similar  adverse  impacts  to  snowshoe  hare  as  under  Alternative  C, 
with  the  potential  for  limited  beneficial  impacts  to  this  species  from  aspen  restoration,  if  opportunities 
and  funding  allow. 

Game  Birds  -  Alternative  D 

Alternative  D  would  result  in  less  habitat  loss  and  less  potential  for  invasive  species  spread  in  shrubland 
and  grassland  communities  than  alternatives  A  and  C  (Table  4-21),  with  correlated  impacts  to  game 
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birds.  Alternative  D  actions  affecting  forests,  woodlands,  riparian  areas,  and  other  habitat  types  would 
have  proportionate  impacts  on  other  game  birds,  such  as  the  ruffed  grouse,  blue  grouse,  wild  turkey, 
and  pheasant  that  prefer  these  habitat  types.  Impacts  to  these  habitats  are  discussed  below  under 
Nongame  (Migratory  Birds).  Using  produced  water  to  develop  and  enhance  wildlife  habitat  may 
beneficially  impact  some  game  bird  species  if  the  created  habitat  is  suitable. 

Waterfowl  -  Alternative  D 

Although  there  are  no  specific  management  actions  for  waterfowl,  other  biological  resource 
management  actions,  particularly  those  pertaining  to  water  and  riparian/wetland  habitats,  would  affect 
these  species.  Riparian/wetland  management  actions  under  Alternative  D  would  result  in  less  beneficial 
impacts  to  waterfowl  than  under  alternatives  A  and  B,  but  more  than  under  Alternative  C.  Prohibiting 
forage  supplements  within  %  mile  of  water,  wetlands,  or  riparian  areas  and  applying  an  NSO  restriction 
to  wetland  areas  larger  than  20  acres  would  result  in  beneficial  impacts  similar  to  Alternative  B,  but  to  a 
greater  extent.  Special  designations  under  Alternative  D,  including  the  Sheep  Mountain  ACEC,  would 
restrict  resource  uses  and  activities,  conserving  migratory  bird  habitat.  Using  produced  water  to 
develop  and  enhance  wildlife  habitat  may  beneficially  affect  some  game  bird  species  if  water  quality  is 
not  impacted  and  the  created  habitat  is  suitable. 

Nongame  (Raptors)  -  Alternative  D 

Alternative  D  would  result  in  more  adverse  impacts  to  raptors  than  Alternative  B,  but  less  than 
alternatives  A  and  C.  Although  Alternative  D  seasonally  protects  less  area  (47,561  acres)  around  active 
raptor  nests  than  Alternative  A,  it  applies  a  year-round  CSU  stipulation  to  protect  raptor  nest  sites  and 
avoids  wind-energy  development  in  raptor  concentration  areas. 

Nongame  (Migratory  Birds)  -  Alternative  D 

Alternative  D  management  actions  pertaining  to  minerals  development  and  motorized  vehicle  use 
restrictions,  wind-energy  development,  vegetation  management,  invasive  species  control,  fire  and  fuels 
management,  and  special  designations  would  result  in  more  beneficial  impacts  to  migratory  birds  than 
alternatives  A  and  C,  but  less  than  Alternative  B.  The  Chapman  Bench  Management  Area  and  Sheep 
Mountain  ACEC,  designated  under  Alternative  D,  would  conserve  migratory  bird  nesting  habitat. 

Forest  and  Woodland  Species  -  Management  actions  in  forest  and  woodland  habitat  under  Alternative  D 
are  similar  to  those  under  Alternative  A  and  would,  therefore,  result  in  impacts  to  forest  and  woodland 
migratory  bird  species  similar  to  Alternative  A.  Alternative  D  closes  more  area  in  forests  and  woodlands 
to  minerals  development  than  alternatives  A  and  C,  but  less  than  Alternative  B.  Protecting  old  growth 
stands  and  leaving  appropriate  levels  of  snag  retention  to  be  used  by  migratory  birds  as  nest  sites  would 
result  in  similar  beneficial  impacts  to  those  under  Alternative  B.  Alternative  D  allows  larger  clear-cuts 
than  Alternative  A,  which  would  result  in  a  greater  beneficial  impact  for  migratory  bird  species 
preferring  open  habitat  but  may  reduce  the  reproductive  success  of  some  migratory  bird  species 
(Thompson  III  et  al.  1993). 

Mountain  Shrub  Species  -  Under  Alternative  D,  potentially  managing  some  mountain  shrub  communities 
for  a  higher  plant  community  state  or  phase  (based  on  state  and  transition  models  in  ESDs)  where  site- 
specific  management  objectives  determine  that  a  higher  plant  community  state  or  phase  is  desirable 
would  result  in  similar  beneficial  impacts,  although  to  a  lesser  extent,  than  under  Alternative  B. 
Designating  the  Sheep  Mountain  ACEC  would  restrict  resource  uses  and  activities  that  may  disturb  or 
displace  migratory  birds,  benefitting  mountain  shrub  species  in  this  area. 
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Sagebrush  and  Desert  Shrub  Species  -  Species  that  utilize  or  depend  on  sagebrush  habitats  would 
generally  benefit  from  management  actions  for  greater  sage-grouse  as  discussed  in  Section  4.4.9  Special 
Status  Species  -  Wildlife.  Alternative  D  applies  more  resource  use  and  activity  restrictions  in  greater 
sage-grouse  habitat  than  alternatives  A  and  C,  with  proportional  limitations  in  adverse  impacts  to 
migratory  birds  in  sagebrush  habitat.  Based  on  the  restrictions  on  minerals  development  in  sagebrush 
and  desert  shrub  habitat  (Table  4-21)  and  the  reclamation  requirements  under  Alternative  D,  this 
alternative  is  likely  to  result  in  fewer  adverse  impacts  to  migratory  birds  in  these  habitats  than  under 
alternatives  A  and  C,  but  more  than  under  Alternative  B. 

Grassland  Species  -  Based  on  projected  surface  disturbance  and  management  actions  to  restrict 
resource  uses  and  activities  in  grassland  habitat,  vegetation  management  actions,  reclamation  practices, 
invasive  species  control,  and  livestock  grazing  management.  Alternative  D  would  result  in  less  habitat 
loss  and  degradation  in  grasslands  than  alternatives  A  and  C,  but  more  than  Alternative  B,  affecting 
migratory  birds  proportionately.  Allowing  livestock  grazing  in  areas  closed  to  grazing  as  a  tool  to 
maintain  or  improve  resource  conditions  may  beneficially  impact  migratory  birds  in  these  areas,  if 
grazing  practices  create  vegetation  heterogeneity  to  benefit  these  species  (Derner  et  al.  2009). 

Riparian/Wetland  5pec;es  -  Vegetation  management  practices  and  the  management  of  WSR  eligible 
waterways  under  Alternative  D  would  result  in  similar  impacts  to  migratory  birds  as  those  under 
Alternative  C,  but  migratory  birds  may  benefit  more  from  managing  certain  riparian  areas  to  obtain  DFC 
and  prohibiting  livestock  forage  supplements  within  riparian/wetland  areas.  Alternative  D  would  also 
restrict  surface-disturbing  activities  in  more  wetland  areas.  Overall,  Alternative  D  would  result  in  more 
adverse  impacts  to  migratory  birds  in  riparian/wetland  habitat  than  Alternative  B,  but  less  than 
alternatives  A  and  C. 

Nonpame  (Mammals)  -  Alternative  D 

Although  there  are  no  specific  management  actions  for  nongame  mammals,  other  biological  resource 
management  actions  would  affect  these  species.  Nongame  mammals  are  found  in  a  variety  of  habitats 
and  are  affected  by  management  actions  in  the  preferred  vegetation  type  of  each  species.  Impacts  to 
the  various  vegetation  types  are  described  above  for  nongame  migratory  birds  and  are  expected  to 
similarly  impact  nongame  mammals.  Special  designations  and  restrictions  around  AMLs  under 
Alternative  D  would  result  in  similar  beneficial  impacts  to  bat  species  as  Alternative  B,  although  to  a 
lesser  extent.  However,  Alternative  D  proactively  minimizes  the  potential  for  adverse  impacts  to  bat 
species  from  White  Nose  Syndrome  by  implementing  the  decontamination  protocol  under  BLM  IM 
2010-181  or  the  National  White  Nose  Syndrome  protocol.  Adverse  impacts  from  aerial  pesticide 
application  would  be  similar  to  Alternative  A.  Wind-energy  development  would  affect  bats  similar  to 
migratory  birds. 

Nonpame  (Reptiles  and  Amphibians)  -  Alternative  D 

Impacts  to  reptiles  and  amphibians  under  Alternative  D  would  be  similar  to  those  under  Alternative  C, 
although  to  a  lesser  extent.  Greater  surface-disturbance  restrictions  in  riparian/wetland  areas  than 
under  Alternative  C,  avoiding  reservoir  work  during  amphibian  mating  and  metamorphosis  periods,  and 
retaining  riparian  vegetation  to  benefit  habitat  values  when  cleaning  or  removing  sediment  from 
reservoirs  would  limit  adverse  impacts  to  reptiles  and  amphibians. 
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Alternative  E 

Surface  Disturbance  -  Alternative  E 

Alternative  E  would  result  in  approximately  71,829  acres  of  short-term  surface  disturbance  that  may 
degrade  wildlife  habitat  and  10,676  acres  of  long-term  surface  disturbance  that  may  result  in  habitat 
loss  (Table  4-1),  the  least  of  any  alternative.  Management  practices  relating  to  surface  disturbance 
would  be  the  same  as  Alternative  B,  except  for  areas  within  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  (1,232,583  acres).  In  this  ACEC,  the  BLM  manages  anthropogenic  disturbances  (e.g.,  roads,  oil  and 
gas  wells,  pipelines,  etc.)  to  not  exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of 
the  greater  sage-grouse  Key  Habitat  Areas,  compared  to  a  larger  allowable  disturbance  of  5  percent  in 
these  areas  under  Alternative  B.  When  compared  to  the  other  alternatives,  the  potential  for  short-  and 
long-term  adverse  impacts  to  wildlife  would  be  the  least  for  the  surface-disturbing  activities  of 
Alternative  E. 

Resource  Uses  -  Alternative  E 

Compared  to  the  other  alternatives,  the  restrictions  on  surface  disturbance  and  conservation  measures 
of  Alternative  E  would  provide  the  greatest  protection  of  wildlife  by  limiting  minerals  development  and 
disposal  on  the  largest  acreage.  Management  for  resource  uses  would  be  the  same  as  Alternative  B, 
except  for  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  is  closed  to  mineral  materials 
disposal  and  withdrawn  from  mineral  entry  under  Alternative  E.  Retention  of  all  lands  within  the 
proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  result  in  beneficial  impacts  to  wildlife  by 
allowing  for  mitigation  or  restrictions  for  surface-disturbing  and  disruptive  activities  to  maintain  high 
value  habitat.  Alternative  E  identifies  24,042  acres  for  disposal,  the  same  as  Alternative  B,  but  fewer 
acres  than  alternatives  D  and  F,  A,  and  C,  respectively. 

ROW  management  under  Alternative  E  would  result  in  the  fewest  adverse  impacts  to  wildlife,  relative  to 
the  other  alternatives.  Under  Alternative  E,  the  BLM  would  manage  more  land  as  ROW  exclusion  areas 
(1,322,879  acres)  than  any  other  alternatives,  including  1,232,583  acres  in  greater  sage-grouse  Key 
Habitat  Areas  (Table  4-22).  In  comparison  to  Alternative  B,  the  additional  ROW  exclusion  areas 
identified  under  this  alternative  would  result  in  a  lower  risk  of  raptor  electrocutions  and  greater 
consolidation  of  ROWs  that  would  cause  less  habitat  fragmentation.  Alternative  E  also  identifies  the 
most  acres  as  renewable  energy  exclusion  areas  (1,954,204  acres)  in  comparison  to  the  other 
alternatives,  which  would  further  reduce  habitat  fragmentation  and  loss,  as  well  as  collision  hazards  for 
avian  species. 

Management  for  other  resource  uses  outside  of  the  Greater  Sage  Grouse  Key  Habitat  Areas  ACEC  and 
associated  impacts  to  wildlife  would  be  the  same  as  Alternative  B.  Alternative  E  requires  that  Special 
Recreation  Permits  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  have  neutral  or 
beneficial  effects  to  sage-grouse  habitat,  which  would  reduce  the  potential  for  disruptive  activities  in 
these  areas. 

Special  Designations  -  Alternative  E 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  E  would  result  in  additional  protections  for  wildlife  in  comparison  to 
the  other  alternatives.  Specifically,  the  closure  of  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  to  mineral  materials  disposal,  renewable  energy  development,  ROW  development,  and 
withdrawal  from  locatable  mineral  entry  would  result  in  the  greatest  beneficial  impacts  to  wildlife 
compared  to  the  other  alternatives.  Other  impacts  to  wildlife  from  special  designations  outside  of  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  same  as  Alternative  B. 
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Resources  -  Alternative  E 

The  BLM  would  use  similar  wildland  fire  and  other  vegetation  treatments  to  restore  fire-adapted 
ecosystems  and  to  reduce  hazardous  fuels  as  under  Alternative  B;  however,  treatments  would  be 
designed  and  implemented  with  a  greater  emphasis  on  protection  of  sagebrush  ecosystems  within  the 
proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Therefore,  management  actions  within  these 
areas  are  likely  to  be  more  beneficial  for  sagebrush  obligate  species  as  well  as  other  wildlife,  such  as 
pronghorn,  that  rely  on  sagebrush  steppe  communities  for  habitat.  Similar  beneficial  impacts  to  these 
species  would  result  from  habitat  restoration  and  invasive  species  management  actions,  which  also 
emphasize  sage-grouse  habitat  objectives  within  the  proposed  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC. 

Impacts  to  wildlife  resulting  from  management  actions  for  resource  protection  outside  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  same  as  Alternative  B.  In  areas  where  the  proposed 
ACEC  overlaps  forest  and  woodland  areas,  adverse  impacts  resulting  from  forest  management  actions 
may  be  reduced  due  to  the  greater  limitations  on  surface  disturbance. 

Proactive  Management  -  Alternative  E 

Wildlife  management  under  Alternative  E  is  generally  the  same  as  Alternative  B,  and  the  beneficial 
impacts  would  be  the  same  as  Alternative  B.  However,  areas  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  would  provide  the  greatest  benefits  to  sage-grouse  and  other  species  that  use  sagebrush 
habitat  compared  to  the  other  alternatives. 

Big  Game  -  Alternative  E 

Impacts  to  big  game  would  be  the  same  as  Alternative  B,  except  to  a  lesser  extent  where  big  game 
crucial  winter  range  overlaps  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  due  to 
additional  constraints  on  resource  uses  that  create  surface  disturbance  in  these  areas.  Alternative  E 
withdraws  the  greatest  area  in  big  game  crucial  winter  range  to  locatable  minerals  development 
(652,927  acres)  and  would  result  in  the  least  surface  disturbance  in  comparison  to  the  other 
alternatives,  and  would  therefore  result  in  the  least  adverse  impacts  to  big  game.  Designation  of  the 
proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  excludes  renewable  energy  and  ROW 
development  over  greater  areas  of  big  game  crucial  winter  range  than  the  other  alternatives  (Table  4- 
22). 

Alternative  E  would  designate  the  most  acres  of  ACEC  that  overlap  big  game  crucial  winter  range 
(665,963  acres),  resulting  in  more  beneficial  impacts  than  any  other  alternative. 

Management  of  invasive  species  and  fire  and  fuels  under  Alternative  E  would  result  in  more  beneficial 
impacts  to  big  game  species  in  the  short  term  from  reduced  surface-disturbing  and  disruptive  fuels 
treatments  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  but  may  potentially  result  in  adverse 
long-term  impacts  from  more  intense  wildfires  and  reduced  ability  to  treat  invasive  species  due  to 
restrictions  on  fuel  management  and  herbicide  use. 

As  a  result  of  these  additional  restrictions  on  resources  uses  within  the  proposed  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC,  Alternative  E  would  result  in  the  least  adverse  impact  to  big  game  of  any 
alternative. 

Trophy  Game  -  Alternative  E 

Black  bears  are  most  affected  by  management  actions  in  forest  and  woodland  habitats.  Alternative  E 
would  designate  the  most  acres  of  ACEC  that  overlap  forest  and  woodland  habitats  (129,888  acres). 
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resulting  in  less  adverse  impacts  than  any  other  alternative.  Limitations  on  surface  disturbance  and 
disruptive  activities  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  result  in  less  adverse 
impacts  where  black  bear  habitat  is  overlapped  by  the  ACEC. 

Other  impacts  to  trophy  game  outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  the 
same  as  Alternative  B. 

Furbearinci  Animals  -  Alternative  E 

Impacts  to  furbearing  animals  would  be  the  same  as  Alternative  B,  but  with  fewer  adverse  impacts  in 
areas  where  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  overlaps  the  habitats  of 
furbearing  animals  due  to  greater  limitations  on  surface  disturbance  and  disruptive  activities  in  these 
areas  compared  to  other  alternatives.  Alternative  E  would  designate  the  most  acres  of  ACECs  that 
overlap  forest  and  woodland  habitats  (129,888  acres)  and  riparian/wetland  areas  (11,040  acres),  which 
would  benefit  the  American  marten  and  furbearing  mammal  species  that  use  riparian/wetland  habitats 
(i.e.,  badger,  beaver,  mink,  and  muskrat).  Other  impacts  to  furbearing  animals  outside  of  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 

Predatory  Animals  -  Alternative  E 

Impacts  to  predatory  animals  would  be  the  same  as  Alternative  B,  but  with  fewer  adverse  impacts  due 
to  limitations  on  surface  disturbance  and  disruptive  activities  within  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC,  which  covers  1,232,583  acres  and  overlaps  various  habitats  used  by  predatory 
animals,  which  are  typically  habitat  generalists.  Other  impacts  to  predatory  animals  outside  of  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 

Small  Game- Alternative  E 

Impacts  to  small  game  animals  would  be  the  same  as  Alternative  B,  but  with  fewer  adverse  impacts 
where  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  overlaps  forests,  woodlands,  riparian/wetland 
areas,  and  other  habitat  types  used  by  small  game  habitat  generalists  due  to  additional  limitations  on 
surface  disturbance  and  disruptive  activities. 

Game  Birds- Alternative  E 

Alternative  E  would  designate  the  most  acres  as  ACECs  (1,438,802  acres),  which  would  benefit  habitats 
used  by  game  birds  throughout  the  Planning  Area.  Under  Alternative  E,  management  actions  to  reduce 
surface  disturbance  and  control  invasive  species  spread  in  shrub  and  grassland  communities  through 
special  designations  would  provide  the  greatest  benefit  to  greater  sage-grouse,  chukar,  and  gray 
partridge,  compared  to  the  other  alternatives.  Impacts  to  small  game  birds  outside  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 

Waterfowl  -  Alternative  E 

Alternative  E  would  designate  the  most  acres  of  ACECs  that  overlap  riparian/wetland  areas  (11,040 
acres),  which  would  result  in  fewer  impacts  to  waterfowl  due  to  greater  restrictions  on  surface 
disturbance  and  disruptive  activities  when  compared  to  the  other  alternatives.  Impacts  to  waterfowl 
outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 

Nongame  (Raptors)  -  Alternative  E 

Protective  buffers  around  raptor  nest  sites  would  be  the  same  as  Alternative  B,  which  would  minimize 
adverse  impacts  to  raptors  more  than  any  other  alternative.  However,  Alternative  E  would  exclude  wind 
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energy  from  the  largest  area  (1,945,204  acres),  which  would  minimize  the  potential  for  collision 
mortality  and  displacement  to  the  greatest  extent  among  the  alternatives. 

Nonpame  (Mipratory  Birds)  -  Alternative  E 

Impacts  to  migratory  birds  would  be  the  same  as  Alternative  B  across  much  of  the  Planning  Area,  except 
in  areas  overlapped  by  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  In  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC,  additional  limitations  on  surface  disturbance  and  disruptive  activities,  as 
well  as  management  that  protects  and  restores  sagebrush  habitat,  would  provide  additional  beneficial 
impacts  to  migratory  birds.  Beneficial  impacts  from  ACECs  designated  under  Alternative  E  would  affect 
the  greatest  proportion  of  habitats  used  by  migratory  birds  when  compared  to  the  other  alternatives,  as 
indicated  by  the  following  acres  of  overlap  with  ACECs: 

•  Forests  and  woodlands  -  129,888  acres 

•  Grasslands  -  10,112  acres 

•  Nonnative  annual  brome  -  23,950  acres 

•  Riparian  -  11,040  acres 

•  Sagebrush  -  900,827  acres 

•  Salt  desert  -  329,465  acres 

Nonpame  (Mammals)  -  Alternative  E 

Impacts  to  nongame  mammals  would  be  similar  to  those  discussed  for  migratory  birds  above,  as  they 
are  found  in  a  variety  of  habitats  and  are  affected  by  management  actions  in  the  preferred  vegetation 
type  of  each  species. 

Alternative  E  would  exclude  wind-energy  development  from  more  acres  throughout  the  Planning  Area 
than  any  other  alternative  (1,954,204  acres),  which  would  result  in  the  least  collision  hazards  for  bats. 

All  other  impacts  to  nongame  mammals  would  be  consistent  with  Alternative  B. 

Nonpame  (Reptiles  and  Amphibians)  -  Alternative  E 

Alternative  E  would  result  in  the  least  surface  disturbance  of  any  alternative,  and  would  therefore  result 
in  the  least  adverse  impacts  to  reptiles  and  amphibians.  Alternative  E  would  therefore  result  in  less 
adverse  impacts  to  reptiles  and  amphibians  than  Alternative  A,  and  similar  impacts  to  Alternative  B,  but 
to  a  lesser  degree. 

Alternative  F 

Surface  Disturbance  -  Alternative  F 

Alternative  F  would  result  in  137,064  acres  of  short-term  and  17,663  acres  of  long-term  surface 
disturbance.  Impacts  to  wildlife  from  surface  disturbance  under  Alternative  F  are  projected  to  be 
greater  than  under  alternatives  A,  B,  and  E,  but  less  than  under  alternatives  C  and  D.  Management 
practices  relating  to  surface  disturbance  would  be  the  same  as  Alternative  D,  except  within  areas  of  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres).  Additional  restrictive  management 
actions,  including  greater  erosion  prevention  measures  and  reclamation  requirements  provided  in  a 
larger  area  under  Alternative  F,  mitigate  impacts  to  wildlife  habitat  to  a  greater  extent  than  alternatives 
A  and  D. 
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Resource  Uses  -  Alternative  F 

Resource  uses  under  Alternative  F  would  result  in  fewer  adverse  impacts  to  wildlife  habitat  than 
Alternative  D  and  slightly  greater  adverse  impacts  than  Alternative  A.  This  alternative  closes  more 
federal  mineral  estate  to  oil  and  gas  leasing  than  alternatives  A  and  D.  Similar  to  Alternative  D,  this 
alternative  and  applies  a  NSO  stipulation  within  0.6  mile  of  occupied  sage-grouse  leks  within  greater 
sage-grouse  PHMAs.  However,  Alternative  F  limits  surface  disturbances  to  one  per  640  acres  and  3 
percent  or  less  of  the  Wyoming  Density  and  Disturbance  Calculation  Tool  (DDCT)  analysis  area, 
compared  to  5  percent  under  Alternative  D.  As  a  result.  Alternative  F  is  anticipated  to  develop  fewer 
new  federal  wells  than  alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E  with  proportional 
adverse  impacts  to  wildlife. 

Alternative  F  would  require  seasonal  restrictions  on  construction  of  aboveground  powerlines  or  the  use 
of  buried  powerlines  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC,  which  would  reduce  adverse 
impacts  on  wildlife.  Alternative  F  would  also  limit  motorized  vehicle  use  to  designated  roads  and  trails 
and  exclude  renewable  energy  development  over  a  greater  area  than  Alternative  D,  resulting  in  less 
adverse  impacts  than  alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E. 

Impacts  to  wildlife  from  resource  uses  outside  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  would 
be  the  same  as  Alternative  D.  Similar  to  Alternative  E,  Alternative  F  requires  that  Special  Recreation 
Permits  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  have  neutral  or  beneficial  effects  to  sage- 
grouse  habitat,  which  would  reduce  the  potential  for  disruptive  activities  in  these  areas. 

Special  Designations  -  Alternative  F 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  The 
relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  F  would  result  in  greater  protection  for  wildlife  habitat  than 
alternatives  A,  C,  and  D,  but  fewer  than  under  alternatives  B  and  E. 

Resources  -  Alternative  F 

Impacts  to  wildlife  from  management  actions  to  protect  resources  would  be  generally  the  same  as 
Alternative  D;  however,  the  BLM  would  apply  specific  management  actions  for  habitat  restoration, 
invasive  species  management,  and  fire  and  fuels  management  that  prioritize  the  protection  of  greater 
sage-grouse  populations  and  habitat  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Therefore, 
management  actions  within  these  areas  are  likely  to  be  more  beneficial  for  sage-grouse  and  other 
sagebrush  obligate  species  than  under  Alternative  D. 

Proactive  Management  -  Alternative  F 

Wildlife  management  under  Alternative  F  is  generally  the  same  as  Alternative  D,  and  the  beneficial 
impacts  to  wildlife  would  be  the  same  as  Alternative  D.  However,  areas  in  the  Greater  Sage-Grouse 
PHMAs  ACEC  would  provide  greater  benefits  to  sage-grouse  and  other  species  that  use  sagebrush 
habitat  than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E. 

Big  Gome  -  Alternative  F 

Impacts  to  big  game  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts  where  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  overlaps  big  game  crucial  winter  range  areas  due  to 
additional  constraints  on  resource  uses  in  these  areas.  Specifically,  Alternative  F  places  greater 
limitations  on  ROW  development,  renewable  energy,  and  motor  vehicle  use  in  greater  sage-grouse 
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PHMAs.  In  areas  where  the  Greater  Sage-Grouse  PHMAs  ACEC  overlaps  Oil  and  Gas  Management  Areas, 
the  ACEC  management  would  apply,  resulting  in  fewer  impacts  to  big  game  under  Alternative  F  than 
alternatives  A,  C,  and  D. 

ACECs  designated  under  Alternative  F  would  protect  634,085  acres  of  big  game  crucial  winter  range, 
which  is  more  than  under  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E.  Like  Alternative  D, 
Alternative  F  applies  additional  restrictions  to  the  Absaroka  Front  (253,112)  and  Big  Florn  Front 
(379,308)  MLP  analysis  areas,  including  CSU  stipulations  that  limit  the  location,  timing,  and  amount  of 
surface  oil  and  gas-related  surface  disturbances  to  protect  big  game. 

Other  impacts  to  big  game  outside  of  the  Greater  Sage-Grouse  PFIMAs  ACEC  would  be  the  same  as 
Alternative  D. 

Trophy  Game  -  Alternative  F 

Black  bears  are  most  affected  by  management  actions  in  forest  and  woodland  habitats.  Alternative  F 
would  designate  the  second-most  acres  of  ACEC  that  overlap  forest  and  woodland  habitats  (107,354 
acres),  resulting  in  fewer  adverse  impacts  to  black  bears  than  alternatives  A,  B,  C,  and  D.  Alternative  F 
would  limit  motorized  vehicles  to  designated  roads  and  trails  on  a  total  of  1,820,427  acres,  resulting  in 
fewer  potential  adverse  impacts  to  cougars  than  under  alternatives  A,  C,  and  D,  but  greater  than  under 
alternatives  B  and  E. 

Other  impacts  to  trophy  game  would  be  the  same  as  Alternative  D. 

Furbearinci  Animals  -  Alternative  F 

Impacts  to  furbearing  animals  would  be  the  same  as  Alternative  B,  but  with  fewer  adverse  impacts  in 
areas  where  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC  overlaps  the  habitats  of  furbearing 
animals  due  to  additional  limitations  on  surface  disturbance  and  disruptive  activities  in  these  areas. 
Based  on  projected  surface  disturbance,  reclamation  and  restoration  practices,  and  vegetation 
management,  habitat  generalists  such  as  the  badger,  bobcat,  and  weasel  would  be  adversely  impacted 
under  Alternative  F  more  than  under  alternatives  B  and  E,  less  than  under  alternatives  A  and  C,  and 
similar  to  Alternative  D.  Alternative  F  would  designate  the  most  second-most  acres  of  ACECs  that 
overlap  forest  and  woodland  habitats  (107,354  acres)  and  riparian/wetland  areas  (8,497  acres),  which 
would  benefit  the  American  marten  and  furbearing  mammal  species  that  use  riparian/wetland  habitats 
(i.e.,  badger,  beaver,  mink,  and  muskrat).  Other  impacts  to  furbearing  animals  would  be  the  same  as 
Alternative  D. 

Predatory  Animals  -  Alternative  F 

Impacts  to  predatory  animals  under  Alternative  F  would  be  the  same  as  Alternative  D  except  in  areas 
where  the  Greater  Sage-Grouse  PFIMAs  ACEC  overlaps  various  habitats  used  by  predatory  animals  due 
to  additional  motorized  vehicle  use  restrictions  and  projected  new  road  development  under  Alternative 
F.  Therefore,  Alternative  F  would  result  in  fewer  adverse  impacts  to  predatory  animals  than  alternatives 
A,  C,  and  D,  but  more  than  under  alternatives  B  and  E. 

Small  Game- Alternative  F 

Impacts  to  small  game  animals  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts  due  to 
limitations  on  surface  disturbance  and  disruptive  activities  where  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC  overlaps  forests,  woodlands,  riparian/wetland  areas,  and  other  habitat  types  used  by  small 
game  habitat  generalists.  Other  impacts  to  small  game  outside  greater  sage-grouse  PHMAs  would  be 
the  same  as  Alternative  D. 
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Game  Birds  -  Alternative  F 

Alternative  F  would  result  in  less  habitat  loss  and  less  potential  for  invasive  species  spread  in  shrubland 
and  grassland  communities  than  alternatives  A,  C,  and  D  (Table  4-22),  with  correlated  impacts  to  game 
birds.  Impacts  to  game  birds  would  be  similar  to  Alternative  D,  but  with  less  adverse  impacts  due  to 
limitations  on  surface  disturbance  and  disruptive  activities  where  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC  overlaps  forests,  woodlands,  riparian/wetland  areas,  and  other  habitat  types. 
Proportionate  impacts  would  occur  on  other  game  birds,  such  as  the  ruffed  grouse,  blue  grouse,  wild 
turkey,  and  pheasant  that  prefer  these  habitat  types.  Impacts  to  these  habitats  are  discussed  below 
under  Nongame  (Migratory  Birds).  Impacts  to  game  birds  outside  the  Greater  Sage-Grouse  PHMAs 
ACEC  would  be  the  same  as  Alternative  D. 

Waterfowl  -  Alternative  F 

Impacts  to  waterfowl  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts  in  areas  where 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  overlaps  riparian/wetland  areas.  ACECs  under 
Alternative  F  would  overlap  the  second-most  acres  of  riparian/wetland  areas  (8,497  acres),  which  would 
result  in  fewer  adverse  impacts  to  waterfowl  due  to  greater  restrictions  on  surface  disturbance  and 
disruptive  activities.  Other  impacts  to  waterfowl  would  be  the  same  as  Alternative  D. 

Nongame  (Raptors)  -  Alternative  F 

Under  Alternative  F,  impacts  to  raptors  would  be  the  same  as  Alternative  D,  except  in  areas  where  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  overlaps  habitat  used  by  raptors.  In  addition  to  providing  a 
protective  buffer  around  nesting  sites.  Alternative  F  would  implement  additional  restrictions  on  surface 
disturbance  in  the  Greater  Sage-Grouse  PHMAs  ACEC  and  would  provide  more  beneficial  impacts  to 
raptors  than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E. 

Nongame  (Migratory  Birds)  -  Alternative  F 

Impacts  to  migratory  birds  would  be  the  same  as  Alternative  D,  except  in  areas  overlapped  by  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Additional  limitations  on  surface  disturbance  and 
disruptive  activities,  including  motorized  vehicle  use,  as  well  as  management  that  protects  and  restores 
sagebrush  habitat,  would  provide  additional  beneficial  impacts  to  migratory  birds  when  compared  to 
Alternative  D.  Beneficial  impacts  from  the  designation  of  this  ACEC  would  be  similar  to  Alternative  D, 
but  to  a  lesser  degree  due  to  the  fewer  restrictions  and  protective  management  actions  implemented 
under  Alternative  F. 

Beneficial  impacts  from  ACECs  designated  under  Alternative  F  would  be  the  greatest  in  the  following 
habitats  used  by  migratory  birds  proportionally,  as  indicated  by  the  following  acres  of  overlap: 

•  Forests  and  woodlands  -  107,354  acres 

•  Grasslands  -  11,830  acres 

•  Nonnative  annual  brome  -  33,714  acres 

•  Riparian  -  8,497  acres 

•  Sagebrush  -  809,728  acres 

•  Salt  desert  -  200,131  acres 
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Nonpame  (Mammals)  -  Alternative  F 

Impacts  to  nongame  mammals  would  be  similar  to  those  discussed  for  migratory  birds  above,  as  they 
are  found  in  a  variety  of  habitats  and  are  affected  by  management  actions  in  the  preferred  vegetation 
type  of  each  species.  Other  impacts  to  nongame  mammals  would  be  same  as  Alternative  D. 

Nongame  (Reptiles  and  Amphibians)  -  Alternative  F 

Impacts  to  reptiles  and  amphibians  under  Alternative  F  would  be  similar  to  alternatives  C  and  D, 
although  to  a  lesser  extent  due  to  limitation  on  surface  disturbance  and  disruptive  activities  in  areas 
where  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  overlaps  riparian/wetland  areas.  Impacts  to 
reptiles  and  amphibians  in  areas  outside  the  Greater  Sage-Grouse  PHMAs  ACEC  would  be  consistent 
with  Alternative  D. 

Special  Status  Species 

4.4.7  Special  Status  Species  -  Plants 

Adverse  impacts  are  those  that  contribute  to  the  decline  in  abundance  or  distribution  of  BLM  special 
status  plant  species.  Beneficial  impacts  to  BLM  special  status  plant  species  consist  of  activities  that 
protect  habitat  or  reduce  the  risk  of  harm  to  these  species.  An  increase  in  BLM  special  status  plant 
species  numbers  over  time  in  response  to  an  enhanced  habitat  or  the  increased  viability  of  species  is 
considered  a  beneficial  impact. 

For  this  analysis,  direct  impacts  to  BLM  special  status  plant  species  are  those  actions  resulting  in  damage 
to  or  loss  of  individual  BLM  special  status  plants,  fragmentation  of  habitat,  loss  of  habitat  quality,  loss  of 
pollinators,  and  loss  of  soil  seed  banks.  Direct  impacts  may  result  from  surface-disturbing  activities, 
trampling,  herbivory,  fire,  and  herbicide  application.  Indirect  impacts  to  BLM  special  status  plant  species 
are  those  actions  that  aid  or  compromise  the  protection  of  these  species.  There  may  be  indirect  impacts 
to  potential  habitats  for  BLM  special  status  plant  species  when  actions  change  the  habitats  in  a  way  that 
make  them  unsuitable  for  future  colonization. 

For  this  analysis,  short-term  impacts  to  BLM  special  status  plant  species  include  those  activities  that 
contribute  to  the  decline  in  abundance  or  distribution  of  a  species  within  5  years  of  when  the  activity 
occurs.  Long-term  impacts  to  BLM  special  status  plants  take  more  than  5  years  to  manifest  on  the 
surface. 

The  Final  Biological  Assessment  that  accompanies  this  document  can  be  viewed  on  the  Bighorn  Basin 
RMP  Revision  Project  website  (http://www.blm.gov/wy/st/en/programs/Planning/rmps/bighorn.html) 
provides  additional  analysis  of  potential  impacts  to  Ute  ladies'-tresses  (a  threatened  species  under  the 
ESA)  under  the  proposed  alternatives. 

4.4.7. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Where  resources  overlap,  management  actions  associated  with  protecting  wildlife  habitats  and 
cultural  resources  directly  benefit  BLM  special  status  plant  species. 

•  Unless  specifically  designed  to  enhance  BLM  special  status  plant  species  habitat, 
surface-disturbing  activities  or  invasive  species  treatments  in  BLM  special  status  plant  habitat 
would  adversely  affect  BLM  special  status  plant  species. 
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•  As  more  monitoring  and  survey  data  become  available,  it  is  possible  that  additional  populations 
of  existing  BLM  special  status  plants  and  unique  plant  communities  might  be  found. 

•  The  total  amount  of  new  surface  disturbance  allowed  by  an  alternative  is  an  index  of  potential 
impacts  to  BLM  special  status  plants.  Success  of  reclamation  measures  prescribed  as  a  condition 
of  development  is  unknown,  and  could  either  overestimate  or  underestimate  the  potential 
impact  of  surface  disturbance  on  BLM  special  status  plant  populations. 

•  The  existing  provisions  in  place  to  protect  BLM  special  status  plant  species  populations  are 
carried  out  and  conditional  monitoring  is  performed  (e.g.,  grazing  and  surface  disturbance 
reclamation)  to  ensure  BLM  special  status  plant  species  populations  are  not  jeopardized. 

•  Management  actions  that  preclude  or  restrict  development,  including  those  not  specifically 
aimed  at  conserving  BLM  special  status  plant  species,  are  assumed  to  benefit  BLM  special  status 
plant  species  where  populations  overlap  with  management  action  boundaries. 

•  Because  the  densities  and  locations  of  BLM  special  status  plant  species  in  the  Planning  Area  are 
not  entirely  known  and  because  the  locations  of  potential  actions  under  the  different 
alternatives  also  are  not  known,  impact  analyses  are  based  on  the  amount  of  vegetation  and  soil 
disturbed,  the  threats  identified  for  BLM  special  status  plant  species  in  Chapter  3,  and  the  level 
of  restrictions  placed  on  BLM  actions  that  could  adversely  impact  BLM  special  status  plant 
species. 

•  Consultation  with  the  USFWS  and  following  conservation  measures  identified  in  the  BA  for  all 
listed  and  sensitive  species  for  the  BLM  Final  Vegetation  Treatments  Using  Herbicides  on  Bureau 
of  Land  Management  Lands  in  17  Western  States  Programmatic  EIS  (BLM  2007b)  are  anticipated 
to  mitigate  most  impacts  to  BLM  special  status  plant  species. 

•  Actions  that  reduce  the  threat  of  establishment  or  spread  of  invasive  species  directly  benefit 
BLM  special  status  plant  species.  IM  2006-073  (BLM  2006c)  establishes  policy  and  guidance  for 
use  of  certified  weed-free  seed  and  mulch  in  restoration  projects  on  public  lands. 

4.4.7. 2  Summary  of  Impacts  by  Alternative 

The  principal  adverse  impacts  to  BLM  special  status  plant  species  result  from  management  that 
increases  surface  disturbance  and  habitat  fragmentation;  the  principal  beneficial  impacts  include 
management  that  increases  restrictions  in  known  or  potential  BLM  special  status  plant  species  habitat. 
Based  on  the  acreage  of  surface  disturbance,  the  potential  for  habitat  fragmentation,  and  proactive 
management  actions  and  special  designations  to  protect  BLM  special  status  plant  species,  alternatives 
with  the  least  to  most  potential  adverse  impacts  to  BLM  special  status  plant  species  are  alternatives  E,  B, 
F,  D,  A,  and  C.  Alternative  E  would  result  in  the  least  surface  disturbance  and  habitat  fragmentation, 
followed  by  alternatives  B,  A,  F,  D,  and  C.  Flowever,  alternatives  D  and  F  contain  management  actions  to 
minimize  habitat  fragmentation  that  alternatives  A  and  C  do  not  contain.  Alternatives  B  and  E  include 
the  most  provisions  to  protect  sensitive  soils  and  riparian/wetland  areas  for  the  benefit  of  BLM  special 
status  plants,  followed  by  alternatives  D  and  F,  A,  and  C.  Restrictions  on  motorized  vehicle  use, 
especially  restricting  motorized  cross-country  travel,  would  reduce  adverse  impacts  to  BLM  special 
status  plant  species  the  most  under  Alternative  E,  followed  by  alternatives  B,  F,  D,  A,  and  C. 
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4.4.7. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Various  surface-disturbing  activities,  including  mineral  exploration  and  development  and  the  associated 
roads,  ROWs,  and  corridors,  can  directly  affect  individuals,  populations,  and  habitats  for  BLM  special 
status  plant  species.  Recreational  use,  collection  of  plants,  fire,  as  well  as  livestock,  wild  horse,  and 
native  ungulate  grazing  may  remove  or  trample  vegetation  and  disturb  soil,  resulting  in  adverse  impacts 
to  BLM  special  status  plant  species.  Surface-disturbing  activities  also  can  indirectly  affect  BLM  special 
status  plant  species  by  contributing  to  soil  erosion  and  transporting  invasive  species  into  BLM  special 
status  plant  species  habitats.  The  spread  of  invasive  species  could  adversely  affect  BLM  special  status 
plants  due  to  the  limited  size  and  distribution  of  these  sensitive  plants.  Surface  disturbance  also  can 
result  in  habitat  fragmentation,  which  can  isolate  populations  of  BLM  special  status  plant  species. 
Populations  of  BLM  special  status  plant  species  typically  have  a  patchy  distribution  across  the  landscape, 
and  eliminating  one  or  more  populations  can  prevent  gene  flow  among  populations  if  residual 
populations  are  too  far  apart  for  sufficient  cross-pollination.  Habitat  fragmentation  would  be  a  long¬ 
term  impact  to  BLM  special  status  plant  species.  Implementing  the  Wyoming  Mitigation  Guidelines  for 
Surface-disturbing  and  Disruptive  Activities  (Appendix  H)  and  the  Wyoming  BLM  Reclamation  Policy 
(BLM  2012b)  minimizes  adverse  impacts  from  surface  disturbance. 

Several  BLM  special  status  plant  species  (e.g.,  Shoshonea,  Absaroka  beardstongue,  Evert's  waferparsnip, 
Wyoming  tansymustard,  limber  pine,  whitebark  pine)  occur  in  inaccessible  areas,  rugged  terrain,  or  on 
unstable  slopes  in  the  Planning  Area.  As  a  result,  there  are  fewer  threats  to  these  species  and  the 
anticipated  adverse  impacts  from  surface-disturbing  activities  are  minimal.  Management  actions  that 
restrict  surface  disturbance  on  unstable  slopes  would  result  in  beneficial  impacts  to  these  species.  For 
BLM  special  status  plant  species  in  riparian/wetland  areas  (e.g.,  Ute  ladies'-tresses,  persistent  sepal 
yellowcress),  management  actions  that  limit  activity  in  these  areas  are  anticipated  to  benefit  these 
species  by  reducing  direct  impacts  from  trampling,  mining,  and  recreational  activities.  Meeting  PFC 
across  all  alternatives  improves  habitat  for  Ute  ladies'-tresses  and  persistent  sepal  yellowcress. 

Livestock  grazing  may  result  in  both  adverse  and  beneficial  impacts  to  BLM  special  status  plants 
depending  on  grazing  intensity,  timing/season  of  grazing,  range  conditions,  and  precipitation  regimes. 
Livestock  grazing  may  maintain  or  create  habitat  for  BLM  special  status  plant  species  by  reducing 
competition.  However,  livestock  grazing  may  result  in  direct  mortality  through  trampling,  herbivory, 
and  general  site  degradation  (e.g.,  soil  compaction,  erosion).  Livestock  grazing  in  areas  of  Ute  ladies'- 
tresses  could  benefit  this  BLM  special  status  plant  species  as  long  as  grazing  occurs  outside  the  flowering 
period.  Adverse  impacts  to  Williams'  spring-parsley  and  Hyattville  milkvetch  from  livestock  grazing  are 
not  anticipated,  as  cattle  and  sheep  are  not  known  to  graze  on  these  plants.  Under  all  alternatives, 
adherence  to  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N)  would  help  to  limit  impacts  to 
BLM  special  status  plant  species.  Potential  adverse  impacts  from  wild  horse  grazing  would  be  limited  to 
HMAs  and  would  be  similar  under  all  alternatives  as  the  initial  appropriate  management  level  for  the 
HMAs  would  remain  the  same. 

Travel  and  transportation  management  may  adversely  affect  BLM  special  status  plant  species  if 
motorized  travel  is  allowed  in  areas  with  these  species.  Motorized  vehicle  use  disturbs  soil  and  removes 
vegetation  resulting  in  adverse  impacts  to  BLM  special  status  species  plant  habitat.  The  generation  of 
dust  from  motorized  vehicle  travel  on  roads  next  to  BLM  special  status  plant  species  could  affect  plant 
development,  growth,  reproduction  and  overall  population  survival  if  there  are  only  a  few  individual 
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plants  in  the  area.  Invasive  species  are  more  likely  to  spread  along  trails  and  roads  and  may  out 
compete  BLM  special  status  plant  species. 

Management  in  special  designations  (e.g.,  ACECs)  ultimately  protects  special  status  plant  species  by 
avoiding  or  prohibiting  surface-disturbing  activities  in  these  areas.  These  designations  may  increase  the 
interest,  popularity,  and  use  of  these  areas,  resulting  in  increased  potential  for  disturbance  and  removal 
of  BLM  special  status  plant  species  and  the  spread  of  invasive  species. 

Some  management  actions  generally  benefit  all  BLM  special  status  plant  species.  For  example, 
management  to  control  invasive  species  may  benefit  BLM  special  status  plants  by  reducing  competition 
for  available  habitat.  Management  actions  that  protect  erosive  soils,  riparian  areas,  and  steep  slopes 
are  beneficial  to  most  BLM  special  status  plant  species.  Beneficial  impacts  are  anticipated  for  BLM 
special  status  plant  species  where  protection  of  visual  and  cultural  resources,  fish  and  wildlife  habitat, 
and  vegetation  overlap  with  suitable  habitat  for  these  species.  Requirements  for  surveys  of  BLM  special 
status  plant  species  prior  to  authorization  of  surface-disturbing  activities  would  reduce  impacts  to  these 
species  by  avoiding  populations  if  they  are  found.  In  addition,  these  surveys  may  identify  new  locations 
of  BLM  special  status  plant  species,  thereby  increasing  knowledge  of  these  species.  The  BLM  would  also 
consult  with  stakeholders  in  the  permitting  process  to  design  projects  in  a  manner  that  would  minimize 
or  avoid  potential  adverse  effects  to  BLM  special  status  plant  species. 

Alternative  A 

Surface  Disturbance 

Surface-disturbing  activities  such  as  energy  and  mineral  development,  road  construction,  and  other 
mechanized  disturbance  could  cause  adverse  impacts  to  known  BLM  special  status  species  plant 
populations  and  potential  habitats,  and  undocumented  populations.  These  activities  fragment  habitats, 
potentially  isolating  populations  of  BLM  special  status  plants.  Reclamation  mitigates  short-term  impacts 
of  surface  disturbance  by  minimizing  soil  erosion  and  the  establishment  of  invasive  species.  However, 
even  with  reclamation,  surface-disturbing  activities  can  have  long-term  adverse  impacts  to  BLM  special 
status  plants  through  changes  in  the  plant  community  structure  or  encroachment  of  invasive  species. 
Under  Alternative  A,  BLM  actions  are  projected  to  result  in  136,253  acres  of  short-term  surface 
disturbance  on  BLM-administered  land  and  15,646  acres  in  the  long  term  over  the  life  of  the  plan  (Table 
4-1).  Maintenance  of  healthy  soil  conditions  enhances  the  viability,  vigor,  and  abundance  of  BLM  special 
status  plant  species. 

Resource  Uses 

Assuming  exploration  and  development  of  minerals  will  continue  in  the  Planning  Area  and  potentially 
increase  for  some  minerals,  the  potential  for  adverse  impacts  to  special  status  plants  will  increase 
proportionately.  Alternative  A  has  the  second-most  acreage  open  to  oil  and  gas  leasing  subject  to  the 
terms  and  conditions  of  the  standard  lease  form  and  the  second-to-least  acreage  open  with  major 
constraints.  Required  pre-disturbance  surveys,  mitigation,  and  reclamation  will  minimize  impacts  from 
mineral  development. 

The  spread  of  invasive  species  may  adversely  affect  special  status  plant  species,  which  are  limited  in  size 
and  distribution.  However,  due  to  management  of  invasive  species,  the  BLM  anticipates  that  adverse 
impacts  from  invasive  species  would  be  minimal,  with  cheatgrass  being  the  species  with  the  most 
potential  to  adversely  impact  special  status  plant  species.  Management  of  invasive  species  could 
directly  benefit  special  status  plants  by  eliminating  direct  competition  and  maintaining  habitat  health 
and  diversity.  In  particular,  eradication  of  invasive  species  in  riparian  areas  (e.g..  Tamarisk,  Russian 
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olive)  benefits  Ute  ladies' -tresses  and  persistent  sepal  yellowcress.  Under  Alternative  A,  aerial 
application  of  pesticides  is  allowed  on  a  case-by-case  basis  and  livestock  flushing  is  required  on  a  case- 
by-case  basis.  Livestock  flushing  minimizes  the  transport  of  invasive  species  in  fecal  material  onto  or 
within  BLM-administered  lands. 

The  development  of  ROWs  may  result  in  habitat  fragmentation  and  degradation  resulting  in  adverse 
impacts  to  special  status  plants.  The  development  and  use  of  linear  ROWs  can  also  lead  to  an  increase 
in  the  spread  of  invasive  species  resulting  in  adverse  impacts  to  special  status  plants.  ROWs 
concentrated  in  a  corridor  tend  to  localize  or  confine  disturbance  to  a  smaller  area  and  reduce 
disturbance  in  areas  identified  as  sensitive.  Under  Alternative  A  the  BLM  manages  61,147  acres  as  ROW 
exclusion  areas,  limiting  adverse  impacts. 

Motorized  vehicle  use  may  adversely  affect  habitat  for  special  status  plants.  Alternative  A  has  the 
greatest  acreage  limited  to  existing  roads  and  trails  and  the  second  least  acreage  closed  to  motorized 
vehicle  use  in  the  Planning  Area.  Invasive  species  are  more  likely  to  spread  to  areas  with  roads  and  trails 
used  by  motorized  vehicles.  Permitting  off-road  motorized  vehicle  use  for  big  game  retrieval  and 
dispersed  campsite  access  in  areas  with  limited  travel  designations  would  result  in  soil  disturbance, 
vegetation  removal,  and  transport  of  invasive  species.  Motorized  vehicle  use  is  a  threat  to  Rocky 
Mountain  twinpod,  Hyattville  milkvetch,  and  Dubois  milkvetch  (Mills  and  Fertig  2000b;  Fertig  2001; 

Fertig  2000a),  and  is  anticipated  to  indirectly  and  adversely  impact  known  and  unknown  populations  of 
special  status  plant  species  under  Alternative  A. 

Under  Alternative  A,  the  Planning  Area  is  open  to  livestock  grazing,  except  in  areas  specifically  closed 
including  Bighorn  River  tracts,  campgrounds,  and  exclosures.  While  trampling  and  herbivory  from 
livestock  grazing  may  result  in  direct  adverse  impacts  to  special  status  plant  species.  Alternative  A 
manages  livestock  grazing  to  protect  or  enhance  other  resource  values,  minimizing  adverse  impacts.  In 
addition,  by  instituting  a  %-mile  buffer  around  riparian/wetland  areas  for  placement  of  salt,  mineral,  or 
forage  supplements.  Alternative  A  minimizes  adverse  impacts  to  Ute  ladies'-tresses  and  persistent  sepal 
yellowcress. 

Special  Designations 

Two  existing  ACECs  that  include  special  status  species  as  their  value  of  concern  are  Five  Springs  Falls  and 
Upper  Owl  Creek,  although  other  ACECs  may  also  include  BLM  special  status  plant  species.  Protecting 
special  status  plants  in  these  areas  directly  benefits  the  species  known  to  occur  there.  Management  of 
the  Five  Springs  Falls  ACEC  and  Upper  Owl  Creek  ACEC  includes  NSO  restrictions  for  leasable  minerals, 
resulting  in  beneficial  impacts  to  special  status  plants.  While  Upper  Owl  Creek  ACEC  is  open  to  ROW 
authorizations,  a  detailed  activity  plan  must  be  developed  and  approved  before  any  surface-disturbing 
activity  in  the  ACEC,  which  may  minimize  adverse  impacts  to  special  status  plant  species. 

No  WSRs  are  currently  designated  in  the  Planning  Area;  however,  twenty  waterways  meet  the  WSR 
eligibility  criteria.  Management  of  these  waterways  to  protect  their  ORVs  and  their  free-flowing 
conditions,  results  in  beneficial  impacts  to  Ute  ladies'-tresses  and  persistent  sepal  yellowcress  by 
minimizing  disturbances  to  riparian/wetland  habitat. 

Resources 

Soil  compaction  and  erosion  may  result  in  indirect  adverse  and  long-term  impacts  to  special  status  plant 
species.  Several  special  status  plant  species  occur  in  areas  with  sparse  vegetative  cover,  on  steep 
slopes,  and  in  rocky  areas;  therefore,  management  actions  that  limit  activities  in  these  areas  and  protect 
the  integrity  of  the  soils  in  the  area,  are  anticipated  to  have  beneficial  impacts  to  these  species. 
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Alternative  A  does  not  require  reclamation  plans,  although  it  reestablishes  vegetation  cover  on 
disturbed  soils  within  5  years  of  initial  seeding. 

Changes  in  water  management  that  reduce  the  periodicity  of  flooding  may  impact  Ute  ladies' -tresses 
and  persistent  sepal  yellowcress  (Heidel  2007,  Handley  and  Heidel  2008).  Alternative  A  encourages  the 
maintenance  of  natural  flow  regimes  for  streams  supporting  fisheries,  but  does  not  require  it,  which 
could  adversely  impact  Ute  ladies' -tresses  and  persistent  sepal  yellowcress. 

Wildland  fires  may  affect  special  status  plant  species  by  temporarily  removing  vegetation,  changing 
plant  community  composition,  and  inhibiting  plant  succession.  If  special  status  plants  depend  on  a 
specific  serai  stage  or  associative  plants,  a  wildland  fire  could  upset  the  ecological  balance  that  supports 
a  sensitive  plant's  habitat  or  plant  community.  Wildland  fire  also  may  enhance  habitat  for  special  status 
plants  and  be  a  catalyst  for  their  reestablishment  and  proliferation.  Habitat  degradation  from  invasion 
of  Utah  juniper  due  to  fire  suppression  has  been  identified  as  a  threat  to  Hyattville  milkvetch  (Fertig  and 
Welp  2001).  Alternative  A  utilizes  wildland  fires  to  restore  fire-adapted  ecosystems,  which  could  benefit 
Hyattville  milkvetch. 

Alternative  A  manages  all  riparian/wetland  areas  to  meet  or  make  progress  toward  meeting  RFC,  but 
does  not  prioritize  those  not  meeting  RFC.  Under  Alternative  A,  the  500-foot  buffer  for  surface- 
disturbing  activities  around  riparian/wetland  areas  would  reduce  adverse  impacts  to  special  status 
plants  in  these  areas.  The  buffer  reduces  the  potential  for  direct  removal  of  special  status  plants, 
sedimentation,  and  the  potential  for  invasive  species  establishment,  which  have  indirect  adverse 
impacts  to  special  status  plant  species. 

Where  restrictions  of  surface-disturbing  activities  are  implemented  for  fish  and  wildlife  habitats,  special 
status  plant  habitats  could  be  improved  and  adverse  impacts  to  these  species  minimized.  Alternative  A 
institutes  a  TLS  in  big  game  crucial  winter  range  and  a  CSU  stipulation  for  big  game  migration  corridors, 
and  narrow  ridges.  Alternative  A  manages  habitat,  on  a  case-by-case  basis,  for  the  appropriate  DRC 
based  on  the  presence  of  special  status  species,  potentially  benefitting  BLM  special  status  plants  in  the 
long  term. 

Proactive  Management 

Under  Alternative  A,  proactive  management  actions  implemented  include  reviewing  actions,  use 
authorizations,  rangeland  improvement  projects,  invasive  species  treatments,  and  fire  suppression 
effects  for  potential  impacts  to  BLM  special  status  plant  species  before  performing  these  tasks.  For  all 
these  tasks,  avoidance,  minimization  and/or  compensation  measures  are  implemented  on  a  case-by- 
case  basis.  These  reviews  are  anticipated  to  benefit  BLM  special  status  plant  species.  Alternative  A  does 
not  identify  any  buffer  around  BLM  special  status  plant  species  for  placement  of  forage  supplements; 
however,  mitigations  to  avoid  BLM  special  status  plant  species  are  routinely  applied  at  the  site-specific 
activity  level  when  appropriate. 

Alternative  B 

Surface  Disturbance 

Under  Alternative  B,  BLM  actions  are  projected  to  result  in  73,940  acres  of  short-term  surface 
disturbance  to  BLM-administered  land  and  10,893  acres  of  long-term  surface  disturbance  over  the  life  of 
the  plan  (Table  4-1).  In  addition  to  causing  less  surface  disturbance  than  Alternative  A,  Alternative  B 
reduces  the  potential  for  habitat  fragmentation  by  maintaining  large,  contiguous  blocks  of  native  plant 
communities.  The  restrictions  on  habitat  fragmentation  and  fewer  disturbed  acres  relative  to 
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Alternative  A  are  anticipated  to  indirectly  benefit  BLM  special  status  plant  species  by  protecting 
potential  habitats,  minimizing  the  spread  of  invasive  species,  and  minimizing  soil  erosion. 

Resource  Uses 

Under  Alternative  B,  approximately  2,464,754  acres  are  closed  to  oil  and  gas  leasing,  approximately  9.5 
times  more  acreage  than  under  Alternative  A.  While  required  mitigation  and  reclamation  under  all 
alternatives  minimizes  adverse  impacts  from  mineral  development.  Alternative  B  results  in  fewer 
adverse  impacts  to  BLM  special  status  plant  species  than  Alternative  A  due  to  the  greater  acreage  closed 
to  oil  and  gas  leasing. 

Invasive  species  spread  would  result  in  similar  potential  adverse  impacts  to  those  under  Alternative  A, 
but  to  a  lesser  extent.  The  BLM  treats  less  acreage  to  eradicate  or  control  the  spread  of  invasive  species 
under  Alternative  B;  however,  this  alternative  would  cause  less  surface  disturbance  and  the  BLM 
employs  greater  measures  to  return  disturbed  areas  to  native  vegetation  communities,  leaving  less  area 
vulnerable  to  invasive  species  establishment.  Allowing  the  aerial  application  of  pesticides  within  /i  mile 
of  riparian/wetland  areas  to  manage  riparian  weed  species  would  beneficially  impact  the  Ute  ladies'- 
tresses  and  persistent  sepal  yellowcress.  Overall,  management  of  invasive  species  under  Alternative  B 
would  have  less  adverse  impacts  to  BLM  special  status  plant  species,  compared  to  Alternative  A. 

Alternative  B  designates  more  area  (225,447  acres)  as  exclusion  areas  for  ROWs  and  corridors  resulting 
in  more  beneficial  impacts  to  BLM  special  status  plants  than  Alternative  A  by  minimizing  habitat 
fragmentation  and  degradation. 

Under  Alternative  B,  adverse  impacts  to  BLM  special  status  plant  species  from  motorized  vehicle  use  are 
anticipated  to  be  less  than  Alternative  A  because  Alternative  B  has  more  acreage  closed  to  motorized 
vehicle  use,  less  acreage  limited  to  existing  roads  and  trails,  and  more  acreage  limited  to  designated 
roads  and  trails.  Prohibiting  off-road  motorized  vehicle  use  for  big  game  retrieval  and  dispersed 
campsite  access  in  areas  with  limited  travel  designations  would  also  reduce  the  impacts  from  this  action 
described  under  Alternative  B.  The  anticipated  soil  disturbance,  vegetation  removal,  and  transport  of 
invasive  species  under  Alternative  B  are  expected  to  produce  less  indirect  and  adverse  impacts  to 
unknown  populations  of  BLM  special  status  plant  species  compared  to  Alternative  A. 

Livestock  grazing  is  more  limited  under  Alternative  B  than  under  Alternative  A,  as  approximately 
270,834  acres  of  crucial  winter  range  for  elk  and  bighorn  sheep  and  1,229,612  acres  of  greater  sage- 
grouse  Key  Habitat  Areas  are  closed  to  livestock  grazing.  Closing  more  acres  to  livestock  grazing  would 
result  in  less  potential  adverse  impact  to  BLM  special  status  plant  species  from  trampling  and  herbivory. 
Additionally,  Alternative  B  prohibits  forage  supplements  within  Vi  mile  of  BLM  special  status  plant 
species  populations  to  minimize  adverse  impacts  from  livestock  grazing.  Expanding  the  McCullough 
Peaks  HMA  boundary  may  increase  the  extent  of  adverse  impacts  from  wild  horse  grazing,  but 
maintaining  the  initial  appropriate  management  level  for  wild  horses  would  not  change  the  intensity  of 
impacts.  Alternative  B  would  result  in  greater  beneficial  impacts  to  Ute  ladies'-tresses  and  persistent 
sepal  yellowcress  than  Alternative  A  because  of  the  larger  buffer  around  riparian/wetland  areas  with 
respect  to  placement  of  forage  supplements.  In  addition.  Alternative  B  places  more  emphasis  on 
meeting  the  rangeland  health  standards  and  maximizing  multiple  use  benefits.  More  effective 
monitoring,  management,  and  implementation  of  some  grazing  systems  may  benefit  BLM  special  status 
plant  species  under  Alternative  B. 

Special  Designations 

In  addition  to  carrying  forward  the  Five  Springs  Falls  and  Upper  Owl  Creek  ACECs  that  emphasize 
protection  of  BLM  special  status  plant  species.  Alternative  B  expands  the  existing  Upper  Owl  Creek, 
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Carter  Mountain,  and  Little  Mountain  ACECs,  and  proposes  designating  Clarks  Fork  Canyon,  Rattlesnake 
Mountain,  and  Sheep  Mountain  ACECs,  all  of  which  support  BLM  special  status  plant  populations.  Other 
ACECs  under  Alternative  B  may  include  BLM  special  status  plant  species  as  well.  Designating  these 
additional  ACECs  minimizes  adverse  impacts  to  the  BLM  special  status  plant  populations  within  the 
boundaries  of  the  ACECs  because  managing  these  areas  helps  protect  these  populations.  This 
alternative  provides  more  opportunities  to  maintain  BLM  special  status  plant  habitats  in  special 
designations. 

Alternative  B  manages  20  waterways  as  suitable  for  inclusion  in  the  NWSRS,  which  includes 
approximately  27,317  acres  in  the  Planning  Area.  This  alternative  prohibits  surface-disturbing  activities 
on  BLM-administered  lands  in  the  WSR  suitable  waterways,  withdraws  the  segments  from  appropriation 
under  the  mining  laws,  closes  the  areas  to  geophysical  exploration,  and  manages  the  segments  as  ROW 
exclusion  areas.  This  type  of  management  protects  the  values  of  the  segments  more  than  under 
Alternative  A;  therefore,  the  anticipated  beneficial  impacts  to  BLM  special  status  plant  species  under 
Alternative  B  are  more  than  under  Alternative  A. 

Resources 

Alternative  B  includes  additional  protective  measures  for  soils  compared  to  Alternative  A.  Reclamation 
plans  are  developed  and  approved  before  starting  any  surface-disturbing  activities,  areas  are  reclaimed 
based  on  pre-existing  plant  communities,  and  inventories  and  mapping  of  soils  to  determine  erosion  and 
degree  of  soil  stability  are  completed.  By  understanding  the  soils  better,  the  BLM  can  institute  required 
BMPs  that  will  be  most  effective  in  each  area,  thereby  potentially  reducing  erosion,  and  minimizing 
adverse  impacts  to  BLM  special  status  plant  species.  The  anticipated  level  of  soil  erosion  and 
compaction  are  expected  to  be  less  under  Alternative  B  than  under  Alternative  A. 

While  Alternative  A  may  fence  springs  and  reservoirs  to  meet  resource  objectives.  Alternative  B  may 
also  fence  riparian/wetland  areas  as  necessary,  potentially  increasing  the  beneficial  impacts  to  BLM 
special  status  plant  species  in  these  habitats.  In  addition.  Alternative  B  maintains  natural  flow  regimes 
for  streams  supporting  fisheries.  This  is  important  to  Ute  ladies'-tresses  and  persistent  sepal 
yellowcress,  which  depend  on  periodic  flooding  events  during  their  life-cycles. 

Under  Alternative  B,  the  BLM  utilizes  wildland  fire  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems,  which  could  result  in  the  same  or  fewer  beneficial  impacts  to  Hyattville  milkvetch 
than  Alternative  A  because  Alternative  B  relies  mostly  on  natural  processes,  and  less  on  active 
restoration.  Wildland  fire  and  other  vegetation  treatments  could  be  used  to  reduce  the  invasion  of  Utah 
juniper  into  Hyattville  milkvetch  habitat. 

Alternative  B  is  anticipated  to  result  in  greater  beneficial  impacts  to  BLM  special  status  plants  in 
riparian/wetland  habitats  than  Alternative  A  because  Alternative  B  manages  these  habitats  to  achieve 
DPC,  prioritizes  those  areas  not  meeting  RFC,  and  increases  the  buffer  prohibiting  surface-disturbing 
activities  around  riparian/wetland  habitats  to  %  mile.  Through  these  management  actions,  the  potential 
for  direct  removal  of  BLM  special  status  plants,  sedimentation,  and  spread  of  invasive  plants  is  less  than 
under  Alternative  A.  In  addition.  Alternative  B  applies  an  NSO  restriction  to  wetlands  larger  than 
40  acres. 

Alternative  B  provides  more  protections  to  big  game  crucial  winter  range  areas  by  establishing  the 
Absaroka  Front  Management  Area  and  applying  an  NSO  restriction  to  these  ranges  and  areas  elsewhere, 
and  prohibiting  surface  disturbance  within  %  mile  of  migration  corridors.  These  restrictions  result  in 
beneficial  impacts  to  BLM  special  status  plants  in  these  areas,  by  reducing  removal  and  trampling  of 
these  species.  Because  the  restrictions  are  NSO,  the  beneficial  impacts  are  anticipated  to  be  greater 
than  under  Alternative  A. 
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Proactive  Management 

Alternative  B  includes  more  restrictions  for  the  protection  of  special  status  plant  species  habitat  and 
provides  more  protection  to  known  populations  of  BLM  special  status  plants  compared  to  Alternative  A. 
Range  improvement  projects  are  not  allowed  within  %  mile  of  known  BLM  special  status  plant  species, 
forage  supplements  are  prohibited  within  %  mile  of  BLM  special  status  plants,  aerial  applications  of 
pesticides  are  prohibited  with  1  mile  of  BLM  special  status  plants,  and  surveys  are  required  in  potential 
BLM  special  status  plant  habitats  before  approving  any  project.  The  increased  buffers  and  required 
surveys  compared  to  Alternative  A  aid  in  habitat  protection  and  potential  expansion  of  BLM  special 
status  plant  populations. 

Alternative  C 

Surface  Disturbance 

Under  Alternative  C,  BLM  actions  are  projected  to  result  in  245,642  acres  of  short-term  surface 
disturbance  on  BLM-administered  land  and  41,485  acres  of  surface  disturbance  in  the  long  term  over 
the  life  of  the  plan,  the  greatest  acreage  of  all  alternatives  (and  more  than  double  the  acreage  of 
Alternative  A)  (Table  4-1).  Similar  to  Alternative  A,  Alternative  C  increases  the  potential  for  habitat 
fragmentation  by  not  maintaining  large,  contiguous  blocks  of  native  plant  communities.  By  having  fewer 
restrictions  on  habitat  fragmentation  and  disturbing  more  acres  than  alternatives  A,  B,  and  D, 

Alternative  C  is  anticipated  to  indirectly  benefit  BLM  special  status  plant  species  less  than  the  other 
alternatives.  The  spread  of  invasive  species  and  extent  of  soil  erosion  would  be  greatest  under 
Alternative  C. 

Resource  Uses 

Alternative  C  has  the  greatest  acreage  open  to  oil  and  gas  development  subject  to  standard  constraints, 
the  fourth  greatest  acreage  subject  to  moderate  constraints,  the  least  acreage  subject  to  major 
constraints,  and  the  least  acreage  closed  to  oil  and  gas  development.  While  required  mitigation  and 
reclamation  under  all  alternatives  minimizes  adverse  impacts  from  mineral  development.  Alternative  C 
could  result  in  the  greatest  adverse  impacts  to  BLM  special  status  plant  species  due  to  implementing  the 
least  restrictions  to  these  activities. 

Under  Alternative  C,  implementing  a  Vi-mWe  buffer  around  BLM  special  status  plant  species  prohibiting 
aerial  herbicide  application  may  result  in  less  adverse  impacts  from  invasive  species  management  to  Ute 
ladies'-tresses  and  persistent  sepal  yellowcress  than  under  alternatives  A  and  D  (under  which  aerial 
application  is  permitted),  but  more  than  Alternative  B  (under  which  the  BLM  implements  a  1-mile 
buffer).  Alternative  C  allows  exceptions  to  this  buffer  to  manage  riparian  weed  species,  which  could 
benefit  Ute  ladies'-tresses  and  persistent  sepal  yellowcress  in  the  long  term.  Under  Alternative  C, 
impacts  from  transport  of  invasive  species  by  livestock  are  anticipated  to  be  greater  than  any  other 
alternative,  as  flushing  of  livestock  is  not  required. 

Under  Alternative  C,  adverse  impacts  to  BLM  special  status  plant  species  from  OHV  use  are  anticipated 
to  be  the  greatest  of  all  the  alternatives  because  Alternative  C  has  the  least  acreage  closed  to  motorized 
vehicle  use,  the  second  greatest  acreage  limited  to  existing  roads  and  trails,  the  second  least  acreage 
limited  to  designated  roads  and  trails,  and  the  greatest  acreage  open.  Permitting  off-road  motorized 
vehicle  use  for  big  game  retrieval  and  dispersed  campsite  access  in  areas  with  limited  travel  designations 
would  result  in  impacts  similar  to  those  described  for  Alternative  A,  but  to  a  greater  extent  by  allowing 
the  creation  of  new  travel  routes.  The  anticipated  soil  disturbance,  vegetation  removal,  and  transport  of 
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invasive  species  under  Alternative  C  are  expected  to  produce  the  most  indirect  and  adverse  impacts  to 
unknown  populations  of  BLM  special  status  plant  species  compared  to  other  alternatives. 

Similar  to  alternatives  A  and  D,  livestock  grazing  is  closed  on  Bighorn  River  tracts,  campgrounds,  and 
exclosures.  Alternative  C  may  result  in  greater  adverse  impacts  to  Ute  ladies' -tresses  and  persistent 
sepal  yellowcress  than  alternatives  A,  B,  and  D  by  allowing  placement  of  forage  supplements  in 
riparian/wetland  areas.  Alternative  C  (and  Alternative  D)  allows  the  placement  of  forage  supplements 
after  considering  the  location  of  BLM  special  status  plant  species,  which  may  increase  the  risk  of 
herbivory  and  trampling.  In  addition.  Alternative  C  places  more  emphasis  on  livestock  forage  availability 
while  meeting  multiple  use  objectives.  Overall,  adverse  impacts  to  BLM  special  status  plants  from 
livestock  grazing  management  under  Alternative  C  are  anticipated  to  be  similar  to  alternatives  A  and  D 
and  greater  than  Alternative  B. 

Special  Designations 

Under  Alternative  C,  only  the  existing  Brown/Howe  Dinosaur  Area  and  Spanish  Point  Karst  ACECs  are 
carried  forward  and  no  new  ACECs  are  designated.  No  BLM  special  status  plant  species  are  known  to 
occur  in  either  ACEC.  Therefore,  beneficial  impacts  to  special  status  plants  from  designation  and 
management  of  ACECs  would  be  the  least  under  Alternative  C. 

Under  Alternative  C,  does  not  recommend  any  WSR  eligible  waterway  segments  as  suitable  for  inclusion 
in  the  NWSRS.  By  releasing  these  areas  for  other  uses  to  be  managed  in  accordance  with  adjacent  BLM- 
administered  lands,  the  potential  for  adverse  impacts  to  Ute  ladies'-tresses  and  persistent  sepal 
yellowcress  is  greater  than  alternatives  A  and  B. 

Resources 

Alternative  C  includes  additional  protective  measures  for  soils  compared  to  Alternative  A,  so  that 
reclamation  plans  are  developed  on  a  case-by-case  basis  and  30  percent  desired  vegetative  cover  is 
required  within  three  growing  seasons.  The  anticipated  level  of  soil  erosion  and  compaction  are 
expected  to  be  similar  to  Alternative  A. 

While  Alternative  A  may  fence  springs  and  reservoirs.  Alternative  C  may  fence  springs  and  their 
associated  wetland  areas,  potentially  increasing  the  beneficial  impacts  to  BLM  special  status  plant 
species  in  these  habitats.  Alternative  C  manages  for  adequate  in-stream  flow  to  support  riparian  and 
fisheries  values,  which  may  provide  fewer  beneficial  impacts  than  maintaining  natural  flow  regimes  as 
under  alternatives  A,  B,  and  D.  Because  Alternative  C  only  implements  BMPs  on  permitted  activity  plans 
to  reduce  sediment  loading  in  streams  and  river  segments,  it  would  have  fewer  beneficial  impacts  to 
BLM  special  status  plant  species  than  alternatives  A,  B,  and  D. 

Under  Alternative  C,  the  BLM  utilizes  wildland  fire  and  other  vegetation  treatments  to  restore  fire- 
adapted  ecosystems,  similar  to  Alternative  B,  except  that  under  Alternative  C  active  restoration  is  used, 
which  may  create  a  greater  beneficial  impact  than  natural  processes  alone.  This  may  result  in  more 
beneficial  impacts  to  Hyattville  milkvetch  than  Alternative  A.  Wildland  fire  and  other  vegetation 
treatments  could  be  used  to  reduce  the  invasion  of  Utah  juniper  into  Hyattville  milkvetch  habitat. 

Alternative  C  may  result  in  similar  beneficial  impacts  to  BLM  special  status  plants  in  riparian/wetland 
habitats  as  Alternative  A  because  both  alternatives  manage  these  habitats  to  meet  PFC.  In  addition. 
Alternative  C  prioritizes  areas  functioning  at-risk  with  a  downward  trend  and  areas  in  a  nonfunctioning 
condition.  However,  Alternative  C  allows  surface-disturbing  activities  in  riparian/wetland  areas  on  a 
case-by-case  basis,  potentially  increasing  adverse  impacts  to  BLM  special  status  plants  in  these  areas. 
Through  these  management  actions,  the  potential  for  direct  removal  of  BLM  special  status  plants. 
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sedimentation,  and  spread  of  invasive  plants  is  greater  than  under  alternatives  A,  B,  and  D.  Similar  to 
Alternative  A,  Alternative  C  does  not  apply  an  NSO  restriction  to  wetland  areas  greater  than  40  acres. 

Alternative  C  provides  fewer  protections  to  big  game  crucial  winter  range,  and  migration  corridors  than 
alternatives  A,  B,  and  D.  By  allowing  activities  in  these  areas.  Alternative  C  results  in  the  fewest 
beneficial  impacts  to  BLM  special  status  plants  in  these  areas  because  these  species  may  be  removed  or 
trampled. 

Proactive  Management 

Alternative  C  sets  aside  the  least  amount  of  land  of  any  alternative  for  areas  that  have  management 
actions  to  benefit  BLM  special  status  plant  species.  Similar  to  Alternative  B,  buffers  and  restrictions  for 
other  resources  and  surface-disturbing  activities  around  BLM  special  status  plant  species  will  likely 
provide  indirect  beneficial  impacts  to  habitats  for  special  status  plants.  Range  improvement  projects  are 
not  allowed  within  Vi  mile  of  known  BLM  special  status  plant  species,  forage  supplements  are  prohibited 
within  300  feet  of  BLM  special  status  plants,  and  aerial  applications  of  pesticides  are  prohibited  with  Vi 
mile  of  BLM  special  status  plants,  but  surveys  are  only  required  in  potential  habitats  for  federally  listed, 
proposed,  or  candidate  species  before  approving  any  project.  The  increased  buffers  and  requirement  of 
some  surveys  compared  to  Alternative  A  aid  in  habitat  protection  and  the  potential  expansion  of  the 
special  status  plant  populations. 

Alternative  D 

Surface  Disturbance 

Under  Alternative  D,  BLM  actions  are  projected  to  result  in  140,175  acres  of  short-term  surface 
disturbance  on  BLM-administered  land  and  18,306  acres  of  surface  disturbance  over  the  life  of  the  plan, 
the  second  most  acreage  compared  to  the  other  alternatives.  However,  similar  to  Alternative  B, 
Alternative  D  reduces  the  potential  for  habitat  fragmentation  by  maintaining  large,  contiguous  blocks  of 
native  plant  communities.  Although  the  BLM  allows  the  use  of  nonnative  seeds  that  may  slow  the 
reestablishment  of  native  plant  communities,  reclamation  practices  under  Alternative  D,  would  mitigate 
short-term  impacts  of  surface  disturbance  more  than  under  Alternative  A.  Overall,  surface  disturbance 
under  Alternative  D  would  result  in  impacts  similar  to  those  under  Alternative  A. 

Resource  Uses 

Alternative  D  has  approximately  911,814  acres  open  to  oil  and  gas  leasing  subject  to  the  terms  and 
conditions  of  the  standard  lease  form,  approximately  one-fifth  of  the  acreage  under  Alternative  A,  and 
has  almost  two  times  more  acreage  closed  to  oil  and  gas  leasing  than  under  Alternative  A.  Minerals 
development  under  Alternative  D  would  result  in  fewer  adverse  impacts  to  BLM  special  status  plant 
species  than  under  alternatives  A  and  C,  but  more  than  under  Alternative  B. 

Adverse  impacts  from  management  of  invasive  species  under  Alternative  D  would  be  similar  to  those 
under  Alternative  A.  Alternative  D  results  in  more  surface  disturbance  than  Alternative  A,  leaving  more 
areas  vulnerable  to  invasive  species  spread,  but  employs  more  measures  to  restore  vegetation  in 
disturbed  areas  and  places  more  restrictions  on  motorized  travel  that  can  spread  invasive  species. 

Alternative  D  manages  20,345  fewer  acres  as  ROW  exclusion  areas  than  Alternative  A,  but  1,467,719 
more  acres  as  ROW  avoidance  areas,  which  would  result  in  more  beneficial  impacts  to  special  status 
plant  species  than  under  alternatives  A  and  C,  but  less  than  under  Alternative  B. 

Under  Alternative  D,  adverse  impacts  to  BLM  special  status  plant  species  from  motorized  vehicle  use 
would  be  more  than  under  alternatives  A  and  B,  but  less  than  under  Alternative  C;  Alternative  D  closes 
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or  limits  motorized  vehicle  use  on  fewer  acres  than  alternatives  A  and  B,  but  is  more  restrictive  than 
Alternative  C.  Restricting  off-road  motorized  vehicle  use  for  big  game  retrieval  and  dispersed  campsite 
access  in  areas  with  limited  travel  designations  to  within  300  feet  of  established  roads  would  limit  the 
adverse  impacts  described  under  Alternative  A. 

Impacts  from  livestock  grazing  management  under  Alternative  D  would  be  similar  to  those  under 
Alternative  A.  Allowing  the  use  of  livestock  grazing,  even  in  closed  areas,  as  a  tool  to  improve  resource 
conditions  may  beneficially  affect  BLM  special  status  plant  species  if  grazing  is  used  to  enhance  native 
plant  communities. 

Special  Designations 

Special  designations  under  Alternative  D  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  B,  but  to  a  lesser  extent.  Alternative  D  carries  forward  the  Five  Springs  Falls,  Upper  Owl 
Creek,  Carter  Mountain,  and  Little  Mountain  ACECs,  and  proposes  designating  the  Clarks  Fork  Canyon 
and  Sheep  Mountain  ACECs.  Alternative  D  would  designate  more  acreage  in  ACECs  than  alternatives  A 
and  C,  but  less  than  Alternative  B.  Not  recommending  WSR  eligible  waterway  segments  as  suitable  for 
inclusion  in  the  NWSRS  would  result  in  similar  potential  adverse  impacts  as  those  under  Alternative  C. 

Resources 

Alternative  D  includes  additional  protective  measures  for  soils  compared  to  alternatives  A  and  C,  but 
less  than  Alternative  B.  Alternative  D  requires  reclamation  plans,  stipulations,  or  measures  before 
authorized  surface-disturbing  activities  and  develops  reclamation  plans  in  coordination  with 
stakeholders.  The  anticipated  level  of  soil  erosion  and  compaction  are  expected  to  be  less  under 
Alternative  D  than  under  alternatives  A  and  C,  but  more  than  under  Alternative  B. 

Similar  to  Alternative  A,  Alternative  D  does  not  require  the  maintenance  of  natural  flow  regimes  for 
streams  supporting  fisheries,  which  would  result  in  similar  adverse  impacts.  Developing  watershed 
improvement  projects  and  fencing  springs,  wetlands,  reservoirs,  and  riparian  areas  to  meet  resource 
objectives  would  result  in  similar  beneficial  impacts  to  those  under  Alternative  B. 

Fire  and  fuels  management  under  Alternative  D  would  result  in  impacts  to  BLM  special  status  plant 
species  similar  to  those  under  Alternative  A. 

Alternative  D  would  result  in  beneficial  impacts  to  BLM  special  status  plant  species  in  riparian/wetland 
habitats  similar  to  Alternative  A,  but  to  a  greater  extent  because  the  BLM  manages  areas  with  unique 
fisheries  or  recreational  value  toward  achieving  DFC.  Management  toward  DFC  is  assumed  to  exceed 
the  requirements  of  managing  toward  RFC  and  would  therefore  result  in  improved  functioning  and 
healthier  riparian/wetland  areas.  Avoiding  surface-disturbing  activities  within  %  mile  of 
riparian/wetland  areas  would  reduce  adverse  impacts  to  BLM  special  status  plant  species  in  these  areas 
similarly  to  Alternative  A.  Alternative  D  also  applies  an  NSO  on  wetlands  greater  than  20  acres,  resulting 
in  similar  beneficial  impacts  as  those  under  Alternative  B,  but  to  a  greater  extent. 

Alternative  D  provides  similar  beneficial  impacts  as  those  under  Alternative  B  by  establishing  the 
Absaroka  Front  Management  Area,  but  to  a  lesser  extent.  Alternative  D  restricts  mineral  development 
in  this  area  less  than  Alternative  B— by  using  a  mix  of  CSU,  TLS,  NSO,  and  closed  to  leasing  restrictions— 
but  more  than  Alternative  C  and  Alternative  A  (under  which  this  management  area  is  not  recognized). 
Potential  adverse  impacts  to  special  status  plant  species  from  wild  horse  grazing  under  Alternative  D 
would  be  similar  to  those  described  under  Alternative  B. 
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Proactive  Management 

Alternative  D  avoids  range  improvement  projects  that  may  concentrate  herbivory  within  %  mile  of  BLM 
special  status  plant  species,  unless  the  project  is  determined  not  to  adversely  impact  that  population; 
allows  the  placement  of  forage  supplements  after  considering  their  proximity  to  BLM  special  status 
plant  species;  implements  avoidance,  minimization  and/or  compensation  measures  for  projects  and 
activities  in  coordination  with  surface  owners  on  split-estate;  avoids  aerial  applications  of  herbicides 
within  Vi  mile  of  BLM  special  status  plant  species;  and  allows  the  application  of  fire  suppression 
chemicals  within  %  mile  of  known/documented  populations  of  BLM  special  status  plant  species  with 
consent  of  the  authorized  officer.  Overall,  these  measures  would  result  in  more  beneficial  impacts  to 
BLM  special  status  plant  species  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Alternative  E 

Surface  Disturbance 

Under  Alternative  E,  BLM  actions  are  projected  to  result  in  71,829  acres  of  short-term  surface 
disturbance  to  BLM-administered  land  and  10,691  acres  of  long-term  surface  disturbance  over  the  life  of 
the  plan,  the  least  acreage  of  all  alternatives  (Table  4-1).  Management  practices  relating  to  surface 
disturbance  would  be  the  same  as  Alternative  B,  except  for  areas  within  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  (1,232,583  acres).  In  this  ACEC,  the  BLM  manages  anthropogenic  disturbances  (e.g., 
roads,  oil  and  gas  wells,  pipelines,  etc.)  to  not  exceed  one  disturbance  per  640  acres  and  cover  less  than 
3  percent  of  the  greater  sage-grouse  Key  Habitat  Areas,  compared  to  a  larger  allowable  disturbance  of  5 
percent  in  these  areas  under  Alternative  B.  This  additional  restriction  on  anthropogenic  disturbances 
would  reduce  effects  from  surface  disturbance  to  a  greater  degree  than  described  under  Alternative  B. 
Similar  to  Alternative  B,  but  to  a  greater  degree.  Alternative  E  would  reduce  the  potential  for  habitat 
fragmentation  by  maintaining  large,  contiguous  blocks  of  native  plant  communities  which  would 
indirectly  benefit  BLM  special  status  plant  species  by  protecting  potential  habitats,  minimizing  the 
spread  of  invasive  species,  and  minimizing  soil  erosion. 

Resource  Uses 

Compared  to  the  other  alternatives.  Alternative  E  would  close  the  most  acreage  to  mineral  development 
and  disposal  while  also  placing  additional  limitations  on  surface  disturbance  within  the  proposed 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Therefore,  Alternative  E  would  result  in  the  fewest 
adverse  impacts  to  special  status  species  plants  from  minerals  development.  Although  alternatives  B 
and  E  apply  similar  management  actions  to  eradicate  or  control  the  spread  of  invasive  species,  the 
potential  for  invasive  species  spread  would  be  reduced  under  Alternative  E  due  to  less  surface 
disturbance.  Additional  management  actions  to  protect  sage-grouse  habitat  from  invasive  species 
under  Alternative  E  would  indirectly  benefit  special  status  plant  species  whose  habitat  overlaps  the 
proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC;  however,  restrictions  on  herbicide  applications 
in  the  ACEC  could  reduce  the  ability  to  control  infestations. 

Impacts  resulting  from  travel  management  under  Alternative  E  would  be  the  same  as  Alternative  B  and 
would  benefit  special  status  plant  species  by  placing  the  most  limitations  on  and  closures  to  motorized 
vehicle  use  of  any  alternative. 

Alternative  E  designates  the  greatest  acreage  (1,322,879  acres)  as  exclusion  areas  for  ROWs  and 
corridors,  substantially  more  than  any  other  alternative  due  to  the  designation  of  the  proposed  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  as  a  ROW  exclusion  area,  which  would  result  in  the  greatest 
beneficial  impacts  to  BLM  special  status  plants  by  minimizing  habitat  fragmentation  and  degradation. 
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Impacts  to  special  status  plant  species  from  other  resource  uses  would  be  the  same  as  Alternative  B. 
Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  within  greater  sage-grouse  Key  Habitat  Areas  that 
would  be  designated  as  an  ACEC.  The  relative  size  and  additional  restrictions  on  surface-disturbing 
activities  and  resource  uses  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  result 
in  the  most  beneficial  impacts  to  special  status  plant  species  in  comparison  to  the  other  alternatives. 
Impacts  to  special  status  plant  species  from  special  designations  in  areas  outside  the  proposed  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 

Resources 

The  resource  management  of  Alternative  E  and  additional  management  practices  to  protect  and  restore 
sagebrush  habitats  within  the  proposed  Greater  Sage  Grouse  Key  Habitat  Areas  ACEC  would  provide  the 
most  beneficial  impacts  to  special  status  plant  species  by  reducing  surface  disturbance,  soil  erosion,  and 
compaction  in  the  largest  area  when  compared  to  the  other  alternatives.  Impacts  on  special  status 
species  plants  from  other  management  actions  to  protect  resources  would  be  the  same  as  Alternative  B 
for  areas  outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Proactive  Management 

Proactive  management  for  the  protection  of  special  status  plant  species  habitats  and  known  populations 
would  be  generally  the  same  as  Alternative  B.  However,  the  greatest  indirect  beneficial  impacts  to 
special  status  plant  species  may  result  from  the  management  to  protect  and  restore  sagebrush  habitats 
within  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Alternative  F 

Surface  Disturbance 

Under  Alternative  F,  BLM  actions  are  projected  to  result  in  137,064  acres  of  short-term  and  17,663  acres 
of  long-term  surface  disturbance,  the  third  most  acreage  compared  to  the  other  alternatives.  However, 
similar  to  alternatives  B  and  E,  Alternative  F  reduces  the  potential  for  habitat  fragmentation  by 
maintaining  large,  contiguous  blocks  of  native  plant  communities.  Overall,  surface  disturbance  under 
Alternative  F  would  result  in  impacts  similar  to  Alternative  A  and  slightly  less  adverse  than  Alternative  D 
due  to  reduced  surface  disturbance  from  additional  management  practices  that  would  reduce  the  total 
acreage  of  surface  disturbance  in  1,116,698  acres  of  the  Greater  Sage-Grouse  PHMAs  ACEC. 

Resource  Uses 

Minerals  development  under  this  alternative  would  result  in  fewer  adverse  impacts  to  special  status 
plant  species  than  Alternative  D  due  to  greater  limitations  on  surface  disturbance  and  additional 
restrictions  placed  on  minerals  development  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  Minerals 
development  under  Alternative  F  would  therefore  result  in  fewer  adverse  impacts  to  BLM  special  status 
plant  species  than  under  alternatives  A,  C,  and  D,  but  more  than  under  alternatives  B  and  E. 

Adverse  impacts  from  management  of  invasive  species  would  be  slightly  less  than  under  Alternative  D 
due  to  management  actions  within  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  that  reduce  surface 
disturbance,  place  greater  restrictions  on  motorized  vehicle  travel,  and  prioritize  the  health  and 
restoration  of  sagebrush  habitats.  However,  similar  to  Alternative  E,  restrictions  on  herbicide 
applications  in  the  ACEC  could  reduce  the  ability  to  control  infestations. 
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Alternative  F  manages  92,932  more  acres  as  ROW  exclusion  areas  than  Alternative  D  and  requires 
seasonal  restrictions  on  construction  of  aboveground  powerlines  or  the  use  of  buried  powerlines  within 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Alternative  F  manages  more  acres  as  ROW  avoidance 
areas  than  does  Alternative  A.  ROW  management  under  this  alternative  would  result  in  fewer  adverse 
impacts  to  special  status  plant  species  than  under  alternatives  A,  C,  and  D,  but  more  than  under 
Alternative  B. 

Under  Alternative  F,  adverse  impacts  to  BLM  special  status  plant  species  from  motorized  vehicle  use 
would  be  more  than  under  alternatives  B  and  E,  but  less  than  under  alternatives  A,  C,  and  D,  because 
Alternative  F  limits  motorized  vehicle  use  to  designated  roads  and  trails  over  a  greater  area. 

Impacts  from  livestock  grazing  would  be  similar  to  alternatives  A  and  D,  but  with  greater  potential  for 
indirect  beneficial  impacts  within  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC,  which  would  be 
managed  to  protect  and  restore  native  sagebrush  habitat. 

Special  Designations 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designations  areas  under  Alternative  F  would  result  in  greater  protections  for  special  status  plant 
species  in  comparison  to  alternatives  A,  C,  and  D,  but  fewer  than  under  alternatives  E  and  F.  Specifically, 
additional  constraints  on  oil  and  gas  leasing,  motorized  vehicle  use,  and  renewable  energy  development 
in  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC  would  reduce  surface  disturbances  and  result  in 
fewer  adverse  impacts  to  special  status  plant  species  than  Alternative  D.  Impacts  to  special  status  plant 
species  from  special  designations  in  areas  outside  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC 
would  be  the  same  as  Alternative  D. 

Resources 

Decreased  surface  disturbance  under  this  alternative  would  reduce  soil  erosion  and  compaction  to  a 
greater  extent  than  Alternative  D,  increasing  less  adverse  impacts  to  special  status  plant  species.  Similar 
to  Alternative  E,  management  actions  for  habitat  restoration,  invasive  species  management,  and  fire 
and  fuels  management  that  emphasize  the  conservation  and  restoration  of  sagebrush  habitats  would 
provide  additional  benefits  to  special  status  plant  species  within  the  proposed  Greater  Sage-Grouse 
PFIMAs  ACEC.  Impacts  on  special  status  plant  species  from  other  management  actions  to  protect 
resources  would  be  the  same  as  Alternative  D. 

Proactive  Management 

Management  actions  under  Alternative  F  for  habitat  restoration,  invasive  species  management,  fire  and 
fuels  management,  and  livestock  grazing  that  prioritize  the  conservation  of  native  sagebrush  habitats 
within  the  proposed  Greater  Sage-Grouse  PFIMAs  ACEC  would  provide  greater  protection  for  special 
status  plant  species  than  alternatives  A  and  C,  similar  impacts  to  Alternative  D,  and  fewer  beneficial 
impacts  than  alternatives  B  and  E.  Management  of  areas  outside  of  the  Greater  Sage-Grouse  PHMAs 
ACEC  and  associated  impacts  to  special  status  plant  species  would  be  the  same  as  Alternative  D. 

4.4.8  Special  Status  Species  -  Fish 

Adverse  impacts  are  those  that  degrade  water  quality  (e.g.,  temperature,  chemistry,  etc.)  in  the 
Planning  Area,  particularly  where  there  are  special  status  fish  species.  Beneficial  impacts  are  those  that 
improve  and/or  preserve  water  quality  and  quantity  in  these  areas.  Direct  impacts  are  similar  to  those 
identified  in  Section  4.4.5  Fish  and  Wildlife  Resources  -  Fish  and  include  onsite  disturbances  to  fish 
habitat,  while  indirect  impacts  result  from  changes  in  water  quality  and  quantity. 
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For  this  analysis,  short-term  impacts  to  special  status  fish  species  include  those  activities  that  contribute 
to  the  decline  in  abundance  or  distribution  of  a  species  within  5  years  of  when  the  activity  occurs.  Long¬ 
term  impacts  to  special  status  fish  are  those  that  require  more  than  5  years  to  manifest,  such  as  efforts 
to  improve  habitat  over  time  or  remove  competitive  nonnative  species. 

In  general,  management  actions  that  affect  fish  would  also  affect  special  status  fish  species.  Section 
4.4.5  Fish  and  Wildlife  Resources  -  Fish  provides  a  detailed  analysis  of  direct  and  indirect  management 
actions  that  impact  fish.  This  section  focuses  on  the  potential  impacts  of  the  alternatives  to  special 
status  fish  species  habitat  (including  habitat  of  the  Yellowstone  cutthroat  trout,  a  BLM  sensitive  species), 
proactive  management  that  could  beneficially  impact  these  species,  and  potential  impacts  to  federally 
listed  species  downstream  of  the  Planning  Area. 

4.4.8. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Water  consumption  in  the  Bighorn  River  and  the  Clarks  Fork  of  the  Yellowstone  River 
watersheds  may  adversely  affect  surface  water  quantity  in  the  larger  Yellowstone  River  and 
Missouri  River  ecosystem. 

•  Production  water  from  CBNG  drilling  that  is  low  in  salts  and  other  chemicals  that  may  be 
detrimental  to  aquatic  life  forms  is  assumed  to  have  negligible  influence  on  surface  water 
quantity  and  quality  in  the  Bighorn  River  and  the  Clarks  Fork  of  the  Yellowstone  River 
watersheds  due  to  the  low  likelihood  that  CBNG  activities  would  occur  at  high  levels  in  the 
Bighorn  Basin.  Flowever,  if  CBNG  activities  are  located  near  important  habitat  for  special  status 
fish  species,  it  can  be  assumed  there  will  be  adverse  impacts. 

•  In  cooperation  with  WGFD,  the  BLM  would  continue  to  manage  species  listed  on  BLM  Wyoming 
State  Director's  Sensitive  Species  List  in  accordance  with  BLM  manual  6840  (BLM  2001b). 

•  USFWS  would  have  jurisdiction  over  the  management  of  threatened  and  endangered  fish  and 
wildlife  populations. 

4.4.8. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  special  status  fish  species  are  generally  the  same  as  those  for  fish,  although  the  beneficial 
impacts  to  these  species  would  tend  to  be  greater  because  of  additional  protective  management  for 
special  status  species  under  all  alternatives.  The  principal  impacts  to  fish  result  from  management  that 
increases  surface  disturbance,  resulting  in  sedimentation  and  other  adverse  impacts  to  water  quality 
and  quantity  in  waterways  containing  special  status  species.  Increased  sediment  in  fish  habitat 
(streams,  rivers,  and  reservoirs)  decreases  the  potential  for  fish  to  naturally  reproduce,  fills  in  pools, 
leads  to  channel  degradation,  decreases  light  penetration  and  productivity,  alters  fish  community 
composition,  and  increases  stream  temperature.  Alternative  C  places  the  fewest  restrictions  on  surface- 
disturbing  activities  and  has  the  greatest  potential  to  contribute  sediment  to  surface  waters  in  the 
Bighorn,  Shoshone,  and  Clarks  Fork  of  the  Yellowstone  rivers,  resulting  in  the  greatest  potential  adverse 
impact  on  water  quality  in  Yellowstone  cutthroat  trout  and  other  special  status  species  fish  habitat. 
Alternative  C  is  projected  to  result  in  the  highest  number  of  new  federal  wells  (Appendix  T),  which  may 
result  in  the  greatest  water  depletion  and,  therefore,  the  greatest  adverse  impact  to  water  quantity  in 
these  rivers,  followed  by  alternatives  A,  D,  F,  B,  and  E.  Alternatives  D  and  F  are  projected  to  result  in 
greater  surface  disturbance  than  Alternative  A,  but  contain  additional  reclamation  requirements  that 
may  limit  erosion  to  a  greater  degree  and,  therefore,  mitigate  adverse  impacts  to  fish  habitat. 
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Alternatives  B  and  E  would  result  in  the  greatest  beneficial  impacts  to  special  status  fish  species  habitat 
from  more  definitive  proactive  management  actions  and  more  stringent  reclamation  requirements 
relative  to  the  other  alternatives.  Alternatives  B,  D,  E,  and  F  would  provide  long-term  beneficial  impacts 
by  pursuing  restoration  of  Yellowstone  cutthroat  trout  to  its  native  waters  in  the  Planning  Area. 

4.4.8. 3  Detailed  Analysis  of  Alternatives 

Allowable  uses  and  management  actions  with  potential  to  degrade  water  quality  in  the  Bighorn  and 
Clarks  Fork  of  the  Yellowstone  Rivers  and  their  tributaries  could  directly  affect  special  status  fish  species 
in  the  Planning  Area  and  indirectly  impact  federally  listed  fish  in  the  Yellowstone  River.  The  types  of 
impacts  projected  to  affect  water  quality  and  quantity  in  these  watersheds  are  anticipated  to  be 
common  to  all  alternatives  and,  therefore,  are  discussed  in  the  following  section.  A  detailed  discussion 
of  the  anticipated  impacts  to  fish  from  changes  in  water  quality  and  quantity  is  included  in  Section  4.4.5 
Fish  and  Wildlife  Resources  -  Fish.  This  section  focuses  on  the  direct  impacts  to  special  status  fish 
species  habitat  from  proactive  management,  which  varies  by  alternative. 

Impacts  Common  to  All  Alternatives 

The  potential  for  management  to  result  in  adverse  impacts  to  special  status  fish  species  is  primarily  a 
function  of  impacts  to  surface  water  quality  and  quantity.  Reduced  water  flow  in  the  Yellowstone  River 
can  lead  to  adverse  impacts  to  the  ecosystems  that  support  special  status  fish  species.  Increased 
sediment  in  the  Bighorn  and  Clarks  Fork  of  the  Yellowstone  Rivers  may  contribute  to  sedimentation  in 
the  Yellowstone  River. 

Water  Quality 

Water  quality  is  affected  by  surface-disturbing  activities  and  associated  soil  erosion,  particularly  on  soils 
highly  susceptible  to  water  erosion  that  contribute  to  sedimentation.  Sedimentation  reduces  the  quality 
of  in  stream  habitat  for  most  fish  by  filling  in  pools,  reducing  thermal  recovery  areas,  and  covering 
stream  bottoms  with  a  more  uniform  layer  of  sediment,  which  smothers  eggs  and  alevin,  thereby 
reducing  fish  reproduction  rates.  Appendix  T  provides  data  regarding  surface-disturbance  acreage  and 
reasonable  foreseeable  actions  related  to  development  by  alternative.  Principle  impacts  from  surface- 
disturbing  activities  would  result  from  removing  vegetation  and  disturbing  soil,  thereby  increasing  the 
potential  for  offsite  erosion  and  sediment  delivery  into  the  Bighorn  and  Clarks  Fork  of  the  Yellowstone 
Rivers  and  their  tributaries.  Other  actions,  including  concentration  of  livestock,  fire  and  fuels 
management,  OFIV  use,  and  reclamation  of  disturbed  areas  are  anticipated  to  remove  or  reduce 
vegetation  and  disturb  soil,  but  are  expected  to  have  less  potential  to  degrade  water  quality  in  the 
Bighorn  and  Clarks  Fork  of  the  Yellowstone  watersheds  and  therefore  less  potential  to  impact  fish 
downstream.  See  Section  4.1.4  Water  for  more  information  regarding  potential  impacts  to  surface 
water  quality. 

Spanish  Point  Karst  (designated  under  all  alternatives)  is  the  only  ACEC  that  benefits  water  quality  by 
restricting  surface-disturbing  activities  and  pesticide  application  in  this  area.  WSAs  contain  0.7  miles  of 
occupied  Yellowstone  cutthroat  trout  habitat,  and  the  restrictions  on  resource  uses  and  activities  to 
maintain  their  wilderness  characteristics  may  result  in  indirect  beneficial  impacts  to  special  status  fish 
species  under  all  of  the  alternatives. 

Water  Quantity 

Water  used  for  well  construction  and  completion  may  reduce  the  amount  of  water  available  for  use  in 
the  Bighorn  and  Clarks  Fork  of  the  Yellowstone  Rivers,  and  therefore  in  the  Yellowstone  River 
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downstream  of  the  Planning  Area  as  well.  Produced  water  from  oil  and  gas  wells  may  alter  flow  regimes 
and  water  quantity  in  streams  containing  special  status  fish  species.  See  Section  4.4.5  Fish  and  Wildlife 
Resources  -  Fish  for  a  description  of  the  impacts  from  produced  water.  Produced  water  from  CBNG 
drilling  is  assumed  to  have  a  negligible  influence  on  surface  water  quantity  and  quality  in  the  Bighorn 
River  and  the  Clarks  Fork  of  the  Yellowstone  River  watersheds.  See  Section  4.1.4  Water  for  more 
information  regarding  potential  impacts  to  surface  water  quantity. 

Alternative  A 

Surface  Disturbance 

The  BLM  projects  15,646  acres  of  long-term  surface  disturbance  from  BLM-authorized  actions  under 
Alternative  A  (Table  4-1)  resulting  in  an  estimated  erosion  rate  of  25,065  tons  per  year  (Appendix  V). 
Surface-disturbing  activities  remove  vegetation  and  disturb  soil,  thereby  increasing  the  potential  for 
offsite  erosion  and  sediment  delivery  to  the  Bighorn,  Shoshone,  and  Clarks  Fork  of  the  Yellowstone 
rivers,  among  the  waterways  in  the  Planning  Area  that  drain  into  the  Yellowstone  River.  Sedimentation 
fills  in  pools  and  covers  stream  bottoms  with  a  more  uniform  layer  of  sediment  that  adversely  affects 
special  status  fish  species.  Surface-disturbing  activities  would  reduce  water  quality  and  degrade 
Yellowstone  cutthroat  trout  and  other  special  status  fish  species  habitat  in  the  Planning  Area.  The 
greater  the  surface  disturbance,  the  greater  potential  for  adverse  impacts  to  special  status  fish  species. 

Resource  Uses 

Under  Alternative  A,  4,130,352  acres  are  available  for  locatable  mineral  entry,  1,354,593  acres  are  open 
with  standard  constraints  for  oil  and  gas  leasing,  and  3,974,564  acres  are  open  to  mineral  materials 
disposal.  This  alternative  would  develop  an  estimated  1,184  new  federal  wells.  Alternative  A  closes 
68,115  acres  to  motorized  vehicle  use  and  limits  motorized  vehicle  use  to  designated  roads  and  trails  in 
areas  with  fragile  soils,  limiting  vehicle-caused  soil  disturbance  and  resulting  contributions  to  sediment 
loads.  Adverse  impacts  to  special  status  fish  species  from  sedimentation  due  to  surface  disturbance  and 
erosion,  depleted  water  quantity  due  to  mineral  development,  and  altered  flow  regimes  due  to  soil 
compaction  and  produced  water  discharge  would  occur  but  would  be  mitigated  under  Alternative  A. 

Special  Designations 

Alternative  A  designates  three  ACECs,  containing  9.8  miles  of  occupied  Yellowstone  cutthroat  trout 
habitat  that  would  benefit  special  status  fish  species  by  restricting  surface-disturbing  activities  in  these 
areas  and  reducing  the  likelihood  of  sedimentation  in  the  associated  watersheds.  Managing  all  20  WSR 
eligible  waterways,  containing  3.1  miles  of  Yellowstone  cutthroat  trout  habitat,  would  result  in 
beneficial  impacts  to  special  status  fish  species  habitat  relative  to  the  other  alternatives  by  restricting 
resource  uses  and  activities  to  maintain  the  free-flowing  conditions  of  these  waterways.  Flowever,  WSR 
eligible  waterway  segment  management  may  prevent  construction  of  fish  barriers  to  protect  special 
status  fish  species  habitat,  if  the  natural  free-flowing  conditions  of  the  stream  would  be  impaired  by 
these  actions. 

Resources 

Under  Alternative  A,  the  BLM  requires  the  stabilization  of  existing  watershed  improvement  projects 
where  they  have  failed  to  promote/enhance/improve  watershed  stability,  and  routinely  seeds,  or 
requires  permittees  and  operators  to  seed,  disturbed  areas  with  native  plant  species  to  reestablish 
vegetation  cover  over  disturbed  soils  within  5  years.  These  actions  would  beneficially  impact  special 
status  species  fishbearing  streams  by  reducing  sedimentation.  Alternative  A  implements  watershed 
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improvement  practices  from  Wyoming's  Bighorn  Basin  water  quality  plans  and  encourages  natural  flow 
regimes  in  streams  supporting  fisheries  in  compliance  with  the  state's  water  laws,  providing  potential 
indirect  beneficial  impacts  to  special  status  fish  species.  Surface  discharge  under  Alternative  A  may  have 
adverse  impacts  if  produced  water  degrades  water  quality  in  special  status  fish  species  inhabited 
streams  and  rivers.  Alternative  A  places  restrictions  on  surface-disturbing  activities  around 
riparian/wetland  areas.  Forest  management  under  Alternative  A  allows  for  30,000  acres  of  treatment 
that  could  contribute  to  soil  disturbance  and  sedimentation  in  the  short  term,  but  may  have  beneficial 
impacts  by  preventing  stand-replacing  wildfires,  which  may  cause  much  more  sedimentation,  in  the  long 
term.  Overall,  resource  management  actions  under  Alternative  A  would  result  in  beneficial  impacts  to 
special  status  fish  species. 

Proactive  Management 

Proactive  management  actions  that  have  direct  beneficial  impacts  to  special  status  fish  under 
Alternative  A  include  restoring  stream  segments  for  fisheries  habitat,  constructing  barriers  to  prevent 
nonnative  fish  from  colonizing  habitat  occupied  by  native  fish  species,  and  introducing  special  status  fish 
species  to  waters  outside  of  their  historic  range  on  a  case-by-case  basis.  Additional  long-term  beneficial 
impacts  may  result  from  considering  restoring  Yellowstone  cutthroat  trout  to  its  native  waters  in  the 
Planning  Area.  Prohibiting  surface-disturbing  activities  within  500  feet  of  surface  water  and/or  riparian 
habitat  except  when  impacts  can  be  mitigated  would  limit  direct  adverse  impacts  to  special  status  fish 
species  habitat. 

Alternative  B 

Surface  Disturbance 

Impacts  to  special  status  fish  species  would  be  similar  to  those  described  under  Alternative  A,  although 
to  a  lesser  extent.  Surface  disturbance  under  Alternative  B  (Table  4-1)  would  result  in  a  31  percent 
decrease  in  long-term  erosion  (Appendix  V)  from  the  baseline  condition,  which  would  reduce  adverse 
impacts  to  special  status  fish  species. 

Resource  Uses 

Compared  to  Alternative  A,  Alternative  B  allows  fewer  opportunities  for  resource  use  that  result  in 
surface  disturbance  and  more  restrictions  are  placed  on  mineral  and  ROW  development,  motorized 
vehicle  use,  and  livestock  grazing.  Therefore,  Alternative  B  less  potential  to  result  in  adverse  impacts  to 
special  status  fish  species  due  to  resource  uses  that  can  affect  water  quality  or  quantity  than 
Alternative  A. 

Special  Designations 

The  special  designations  under  Alternative  B  would  have  greater  beneficial  impacts  to  special  status  fish 
species  than  Alternative  A.  Alternative  B  expands  three  ACECs  (Carter  Mountain,  Five  Springs  Falls,  and 
Upper  Owl  Creek)  and  designates  four  new  ACECs  (Chapman  Bench,  Clarks  Fork  Canyon,  Rattlesnake 
Mountain,  and  Sheep  Mountain)  that  restrict  surface-disturbing  activities.  The  Clarks  Fork  Canyon  ACEC 
protects  a  large  portion  of  Clarks  Fork  of  the  Yellowstone  watershed  from  the  adverse  impacts  of 
surface-disturbing  activities  and  mineral  development,  resulting  in  the  greatest  direct  beneficial  impacts 
to  special  status  fish  species  in  the  Yellowstone  River.  ACECs  encompass  42.7  miles  of  Yellowstone 
cutthroat  trout  habitat.  Managing  all  20  WSR  suitable  waterways  would  result  in  similar  impacts  to 
those  under  Alternative  A.  Additionally,  managing  all  lands  with  wilderness  characteristics  specifically  to 
preserve  their  wilderness  characteristics  and  restricting  resource  uses  and  activities  in  these  areas  to 
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protect  wilderness  characteristics  may  beneficially  impact  8.8  miles  of  Yellowstone  cutthroat  trout 
habitat  under  this  alternative. 

Resources 

Similarly  to  Alternative  A,  Alternative  B  stabilizes  watershed  improvement  projects  if  they  are  no  longer 
meeting  resource  objectives  to  prevent  the  release  of  stored  sediment.  Alternative  B  provides  greater 
short-term  beneficial  impacts  to  special  status  fish  species  habitat  than  Alternative  A  by  requiring  more 
immediate  and  precisely  defined  vegetation  reestablishment  goals  in  disturbed  areas,  thereby 
preventing  potential  sedimentation.  Alternative  B  also  creates  greater  beneficial  impacts  than 
Alternative  A  by  developing  watershed  improvement  practices,  which  all  activity  plans  and  permitted 
activities  include,  in  cooperation  with  local  governments.  The  BLM  manages  forests  and  woodlands 
through  natural  processes  under  Alternative  B,  as  opposed  to  mechanical  treatments  emphasized  under 
Alternative  A,  likely  resulting  in  less  surface  disturbance  and  impacts  to  water  quality  in  the  short  term. 
However,  if  maintained  stand  density  results  in  high  intensity  wildfires,  long-term  adverse  impacts  to 
water  quality  and  flow  regimes  may  result.  Alternative  B  manages  all  riparian/wetland  areas  to  achieve 
DPC,  increasing  the  potential  for  long-term  beneficial  impacts  to  special  status  fish  species  habitat, 
relative  to  Alternative  A. 

Proactive  Management 

Proactive  management  actions  under  Alternative  B  would  result  in  greater  direct  beneficial  impacts  to 
special  status  fish  compared  to  Alternative  A.  This  alternative  restores  important  fisheries  habitat  on  3 
miles  of  streams,  constructs  nonnative  fish  barriers  except  in  WSR  suitable  waterway  segments, 
removes  barriers  or  constructs  fish  passageways  to  enable  native  fish  to  occupy  all  suitable  habitats, 
pursues  restoring  Yellowstone  cutthroat  trout  to  all  its  original  waters,  and  introduces  special  status  fish 
species  outside  their  historic  range,  if  environmentally  feasible,  in  coordination  with  WGFD  and  other 
stakeholders. 

Alternative  C 

Surface  Disturbance 

Adverse  impacts  to  special  status  fish  species  from  surface  disturbance  would  be  greatest  under 
Alternative  C.  Surface  disturbance  under  Alternative  C  would  be  the  highest  of  the  alternatives  (Table  4- 
1),  resulting  in  a  165  percent  increase  in  long-term  erosion  (Appendix  V)  compared  to  Alternative  A  and, 
therefore,  the  greatest  adverse  impact  to  special  status  fish  species. 

Resource  Uses 

Alternative  C  provides  the  least  restriction  on  resource  use,  especially  surface-disturbing  activities  such 
as  minerals  development,  having  the  greatest  potential  adverse  impact  on  special  status  fish  species  by 
altering  water  quantity  and  quality.  The  BLM  manages  livestock  grazing  to  optimize  commodity 
production  while  meeting  rangeland  health  standards,  not  to  enhance  other  resource  values,  resulting 
in  the  greatest  potential  adverse  impacts  to  special  status  fish  species  from  riparian/wetland  area 
degradation  and  vegetation  removal  that  can  impact  water  quality  and  quantity. 

Special  Designations 

Other  than  the  Spanish  Point  Karst  ACEC,  the  Brown/Howe  Dinosaur  Area  ACEC  is  the  only  ACEC 
designated  under  Alternative  C;  this  ACEC  may  have  a  beneficial  impact  by  preventing  sedimentation  in 
waterways  as  surface-disturbing  activities  must  be  mitigated,  but  management  of  the  ACEC  generally 
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allows  mineral  development  and  other  types  of  surface-disturbing  activities  that  may  affect  water 
quality.  ACECs  under  this  alternative  contain  only  0.2  miles  of  Yellowstone  cutthroat  trout  habitat.  In 
addition,  Alternative  C  does  not  recommend  any  WSR  eligible  waterway  segments  as  suitable  for 
inclusion  in  the  NWSRS.  Under  Alternative  C,  special  designations  do  not  provide  any  substantial 
beneficial  impact  to  surface  water  quality  or  fisheries  habitat,  and  therefore  this  alternative  has  the  least 
potential  to  beneficially  impact  special  status  fish  species. 

Resources 

Alternative  C  only  stabilizes  watershed  improvement  projects  if  they  are  not  meeting  resource 
objectives,  on  a  case-by-case  basis.  Alternative  C  applies  less  stringent  restoration  requirements  than 
Alternative  B  to  limit  soil  erosion  in  disturbed  areas.  The  BLM  does  not  implement  watershed 
improvement  plans  (BMPs  are  relied  on  to  mitigate  adverse  impacts)  under  Alternative  C,  providing  the 
least  potential  beneficial  impacts  to  special  status  fish  species  compared  to  the  other  alternatives. 

Forest  management  treatments  emphasize  commercial  and  economic  objectives,  resulting  in  the 
greatest  potential  impacts  to  water  quality,  compared  to  the  other  alternatives. 

Proactive  Management 

The  proactive  management  actions  that  result  in  direct  beneficial  impacts  to  special  status  fish  under 
Alternative  C  are  similar  to  those  under  Alternative  A,  except  that  the  BLM  only  restores  stream 
segments  with  special  status  fish  species  on  a  case-by-case  basis  and  does  not  construct  nonnative  fish 
barriers.  Alternative  C  provides  the  fewest  beneficial  impacts  to  special  status  fish  species  from 
proactive  management  compared  to  the  other  alternatives. 

Alternative  D 

Surface  Disturbance 

Impacts  to  special  status  fish  species  from  surface  disturbance  would  be  similar  to  those  described 
under  Alternative  A.  The  projected  surface  disturbance  is  slightly  more  under  Alternative  D— estimated 
to  result  in  a  17  percent  increase  in  long-term  erosion  compared  to  Alternative  A  (Appendix  V)— but 
reclamation  and  restoration  practices  are  likely  to  limit  erosion  and  sedimentation  more  than  under 
Alternative  A. 

Resource  Uses 

Alternative  D  allows  fewer  opportunities  for  resource  use  that  can  result  in  surface  disturbance  than 
Alternative  C.  The  BLM  places  more  restrictions  on  minerals,  ROWs,  and  motorized  vehicle  use  under 
Alternative  D  than  under  alternatives  A  and  C.  Livestock  grazing  management  under  Alternative  D 
would  result  in  impacts  similar  to  those  under  Alternative  A.  Overall,  Alternative  D  has  more  potential 
to  result  in  adverse  impacts  to  special  status  fish  species  than  Alternative  B,  but  less  than  alternatives  A 
and  C. 

Special  Designations 

Special  designations  under  Alternative  D  would  have  a  greater  beneficial  impact  to  special  status  fish 
species  than  under  alternatives  A  and  C,  but  less  than  under  Alternative  B.  Alternative  D  designates  the 
Clarks  Fork,  PETM,  and  Sheep  Mountain  ACECs  in  addition  to  the  ACECs  designated  under  Alternative  A, 
containing  10.7  miles  of  Yellowstone  cutthroat  trout  habitat,  and  applies  additional  resource  use 
restrictions  in  the  Chapman  Bench  Management  Area  to  minimize  impacts  to  special  status  species. 
Alternative  D  does  not  manage  any  lands  with  wilderness  characteristics  specifically  to  preserve  their 
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wilderness  characteristics  or  recommend  any  WSR  eligible  waterway  segments  as  suitable  for  inclusion 
in  the  NWSRS,  which  would  result  in  fewer  beneficial  impacts  on  special  status  fish  species  in  these 
areas  than  Alternative  B.  Special  status  fish  species  habitat  would  not  be  protected  to  the  same  degree 
in  these  areas  as  under  alternatives  A  and  B.  However,  the  BLM  could  construct  fish  barriers  on  these 
waterways  to  prevent  the  spread  of  nonnative  fish  species  that  may  adversely  impact  special  status  fish 
species. 

Resources 

Management  actions  to  stabilize  watershed  improvement  projects  and  reestablish  vegetation  in 
disturbed  areas  under  Alternative  D  would  result  in  similar  beneficial  impacts  to  those  under  Alternative 
A,  but  to  a  greater  extent.  Watershed  improvement  practices  would  result  in  similar  beneficial  impacts 
to  those  under  Alternative  B.  Forest  management  would  result  in  impacts  similar  to  those  under 
Alternative  A,  but  there  would  be  more  potential  adverse  impacts  from  allowing  clear  cutting,  similar  to 
Alternative  C.  Management  of  riparian/wetland  resources  under  Alternative  D  would  be  similar  to 
Alternative  C.  However,  managing  streams  with  unique  fishery  values  to  meet  DFC  would  result  in 
greater  beneficial  impacts  to  special  status  fish  species  in  these  areas.  Under  Alternative  D,  the  BLM 
would  place  more  restrictions  on  surface-disturbing  activities  near  riparian/wetland  areas,  which  would 
limit  impacts  to  a  greater  extent.  Overall,  resource  management  under  Alternative  D  would  result  in 
more  beneficial  impacts  to  special  status  fish  species  than  alternatives  A  and  C,  but  fewer  than 
Alternative  B. 

Proactive  Management 

Proactive  management  actions  under  Alternative  D  would  result  in  similar  beneficial  impacts  to  special 
status  fish  species  as  under  Alternative  B,  but  to  a  lesser  extent  because  the  BLM  would  perform  similar 
management  actions,  but  on  a  priority  basis.  Surface-disturbance  restrictions  would  limit  direct  adverse 
impacts  to  special  status  fish  species  habitat  similarly  to  Alternative  A.  Pursuing  the  restoration  of 
Yellowstone  cutthroat  trout  to  historically  occupied  watersheds  would  result  in  similar  beneficial 
impacts  to  those  under  Alternative  B. 

Alternative  E 

Surface  Disturbance 

Management  practices  relating  to  surface  disturbance  would  be  the  same  as  Alternative  B,  except  for 
areas  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres).  In  this  ACEC,  the  BLM 
manages  anthropogenic  disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  to  not  exceed  one 
disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  greater  sage-grouse  Key  Habitat  Areas, 
compared  to  a  larger  allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  This 
additional  restriction  on  anthropogenic  disturbances  would  reduce  effects  from  surface  disturbance  to  a 
greater  degree  than  described  under  Alternative  B.  Under  Alternative  E,  management  actions  in  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  result  in  the  least  surface  disturbance  of  any 
alternative  (Table  4-1).  In  comparison  to  alternatives  A  and  B,  this  alternative  would  respectively  result 
in  32  percent  and  2  percent  reductions  in  long-term  erosion  (Appendix  V)  and,  therefore,  the  least 
adverse  impact  to  special  status  fish  species. 

Resource  Uses 

Restrictions  on  resource  uses  under  this  alternative  would  be  generally  the  same  as  Alternative  B,  with 
additional  restrictions  and  closures  to  mineral  development,  renewable  energy  development,  livestock 
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grazing,  and  ROW  development  within  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 
Impacts  resulting  from  travel  management  under  Alternative  E  would  be  the  same  as  Alternative  B  and 
would  benefit  special  status  fish  species  by  placing  the  most  limitations  on  and  closures  to  motorized 
vehicle  use  of  any  alternative.  When  compared  to  the  other  alternatives,  Alternative  E  has  the  least 
potential  to  result  in  adverse  impacts  to  special  status  fish  species  due  to  management  practices  for 
resource  uses  that  provide  the  most  improvement  to  water  quality  and  quantity  by  increasing 
infiltration  rates  and  reducing  future  erosion  and  sedimentation  sources. 

Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  an 
additional  1,232,583  acres  of  BLM-administered  land  in  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 
The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  E  would  provide  the  greatest  protection  for  special  status  fish 
species  through  additional  protection  for  surface  water  quality  and  quantity.  Additional  designation  of 
ACECs  under  this  alternative  would  result  in  beneficial  impacts  to  approximately  16  miles  of  Yellowstone 
cutthroat  trout  habitat,  which  would  result  in  greater  beneficial  impacts  than  any  other  alternative. 

Resources 

Impacts  to  special  status  fish  species  from  management  actions  for  resource  protection  would  be  similar 
to  Alternative  B,  but  with  slightly  greater  beneficial  impacts  due  to  reduced  surface  disturbance  and 
erosion  within  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Habitat  restoration,  invasive 
species  management,  and  fire  and  fuels  management  within  this  ACEC  would  prioritize  the  conservation 
and  restoration  of  native  sagebrush  habitats,  with  potential  beneficial  indirect  effects  to  adjacent  fish 
habitats. 

Proactive  Management 

Impacts  to  special  status  fish  species  from  proactive  management,  including  fish  habitat  restoration 
activities,  would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Impacts  to  special  status  fish  species  from  surface  disturbance  would  be  similar  to  Alternative  D, 
although  to  a  lesser  extent.  Management  actions  associated  with  the  designation  of  the  Greater  Sage- 
Grouse  PHMAs  ACEC  would  result  in  slightly  less  surface  disturbance  than  Alternative  D.  Although 
Alternative  F  would  result  in  a  13  percent  increase  in  long-term  erosion  compared  to  Alternative  A 
(Appendix  V),  reclamation  and  restoration  practices  under  alternatives  D  and  F  are  likely  to  limit  erosion 
and  sedimentation  more  than  Alternative  A. 

Resource  Uses 

Impacts  from  resource  uses  under  Alternative  F  would  be  generally  similar  to  those  under  Alternative  D, 
except  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Alternative  F  would  place  additional 
restrictions  on  renewable  energy  development,  ROW  development,  and  motorized  vehicle  use  in  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC,  reducing  surface  disturbance  and  associated  runoff  and 
sedimentation  to  nearby  waterways,  compared  to  Alternative  D.  Overall,  Alternative  F  has  more 
potential  to  result  in  adverse  impacts  to  special  status  fish  species  than  alternatives  B  and  E,  but  less 
than  alternatives  A,  C,  and  D. 
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Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  Greater  Sage-Grouse  PHMAs  ACEC.  Additional 
restrictions  on  renewable  energy  development,  ROW  development,  and  motorized  vehicle  travel  within 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  would  result  in  slightly  lower  impacts  to  special  status 
fish  species  in  comparison  with  Alternative  D  due  to  reduced  impacts  from  erosion.  Designation  of 
ACECs  under  this  alternative  would  result  in  beneficial  impacts  to  Yellowstone  cutthroat  trout  habitat. 
Overall,  special  designations  under  Alternative  F  would  result  in  more  adverse  impacts  to  special  status 
fish  species  than  alternatives  B  and  E,  but  less  adverse  impacts  than  alternatives  A,  C,  and  D. 

Resources 

Management  actions  for  resource  protection  and  related  impacts  to  special  status  fish  species  would  be 
the  same  as  Alternative  D,  with  slightly  greater  beneficial  impacts  in  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC  due  to  reduced  surface  disturbance  and  erosion  rates.  Similar  to  Alternative  E,  habitat 
restoration,  invasive  species  management,  and  fire  and  fuels  management  within  this  ACEC  would 
prioritize  the  conservation  and  restoration  of  native  sagebrush  habitats,  with  potential  beneficial 
indirect  effects  to  adjacent  fish  habitats. 

Proactive  Management 

Impacts  to  special  status  fish  species  from  proactive  management  would  be  the  same  as  Alternative  D. 

4.4.9  Special  Status  Species  -  Wildlife 

Direct  impacts  to  special  status  wildlife  species  result  from  the  direct  loss  of  important  habitat  or  a  key 
habitat  feature,  such  as  a  nest  site  or  lek  area,  or  from  the  immediate  loss  of  life.  Human  activities  can 
directly  disturb  special  status  wildlife,  potentially  causing  nest,  lek,  or  home  range  abandonment. 
Disturbance  during  sensitive  periods  (e.g.,  winter  and  breeding)  leads  to  lower  recruitment  rates  and 
higher  mortalities,  which  results  in  adverse  impacts  to  special  status  wildlife  species. 

Discussed  in  detail  in  the  introduction  to  Biological  Resources  in  this  chapter  and  in  Chapter  3,  habitat 
loss  and  fragmentation  result  in  adverse  impacts  to  special  status  wildlife  species.  Habitat  loss  generally 
results  in  direct  impacts  to  the  individual  or  population  that  is  immediately  affected.  The  impacts  of 
habitat  fragmentation,  however,  operate  indirectly  through  mechanisms  such  as  population  isolation 
(Saunders  et  al.  1991);  edge  effects,  such  as  increased  nest  predation  and  parasitism  (Baton  1994; 
Faaborg  et  al.  1995);  encroachment  of  invasive  species;  and  disruption  of  migration  patterns. 

Special  status  wildlife  experience  indirect  impacts  through  changes  in  habitat  characteristics  or  quality, 
which  ultimately  can  change  migration  patterns,  habitat  use,  carrying  capacity,  and  long-term 
population  viability.  Indirect  impacts  to  habitats  for  special  status  wildlife  species  can  also  occur  when 
specific  actions  change  habitat  to  make  it  unsuitable.  Disturbance  impacts  can  range  from  short-term 
displacement  and  shifts  in  activities  to  long-term  abandonment  of  home  range  (Miller  et  al.  1998; 
Warmoloy  et  al.  1988;  Connelly  et  al.  2000). 

For  the  purpose  of  this  analysis,  short-term  impacts  (up  to  5  years)  to  special  status  wildlife  are  those 
activities  that  an  individual  or  species  respond  to  immediately,  but  do  not  impact  the  population  viability 
of  the  species.  Long-term  impacts  (more  than  5  years)  are  those  that  cause  an  individual  or  species  to 
permanently  abandon  an  area,  or  that  alter  the  population  viability  and  survival  of  the  species. 

Examples  of  beneficial  long-term  impacts  include  restoration  of  habitat  structure  or  health,  or 
enhancement  of  forage  base  to  improve  populations  of  special  status  wildlife  species  over  time. 
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This  section  also  describes  the  environmental  consequences  associated  with  the  impacts  to  greater 
sage-grouse  and  its  habitat  from  activities  carried  out  in  conformance  with  this  RMP,  in  addition  to  BLM 
management  actions.  In  undertaking  BLM  management  actions,  and  consistent  with  valid  existing  rights 
and  applicable  law,  in  authorizing  third  party  actions  that  result  in  habitat  loss  and  degradation  in 
PHMA,  the  BLM  will  require  mitigation  that  provides  a  net  conservation  gain  to  the  species  including 
accounting  for  any  uncertainty  associated  with  the  effectiveness  of  such  mitigation.  In  addition,  to  help 
implement  this  RMP,  a  Western  Association  of  Fish  and  Wildlife  Agencies  (WAFWA)  Management  Zone 
Regional  Mitigation  Strategy  (per  Appendix  Y)  will  be  developed  within  one  year  of  the  issuance  of  the 
ROD.  The  strategy  will  elaborate  on  the  components  identified  in  Chapter  2  (avoidance,  minimization, 
compensation,  additionality,  timeliness,  and  durability),  and  will  be  considered  by  the  BLM  for 
management  actions  and  third  party  actions  that  result  in  habitat  loss  and  degradation.  The 
implementation  of  a  Regional  Mitigation  Strategy  will  benefit  greater  sage-grouse,  the  public,  and  land- 
users  by  providing  a  reduction  in  threats,  increased  public  transparency  and  confidence,  and  a 
predictable  permit  process  for  land-use  authorization  applicants. 

The  Final  Biological  Assessment  that  accompanies  this  document  can  be  viewed  on  the  Bighorn  Basin 
RMP  Revision  Project  website  (http://www.blm.gov/wy/st/en/programs/Planning/rmps/bighorn.html) 
provides  additional  analysis  of  potential  impacts  to  federally  listed  threatened,  endangered,  candidate, 
or  proposed  species  under  the  proposed  alternatives.  Special  status  wildlife  species  addressed  in  the 
Biological  Assessment  are  the  black-footed  ferret,  Canada  lynx,  gray  wolf,  greater  sage-grouse,  grizzly 
bear,  and  mountain  plover. 

4.4.9. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Impacts  to  special  status  wildlife  species  are  based  primarily  on  potential  impacts  to  habitats 
managed  by  the  BLM. 

•  Precise  quantitative  estimates  of  impacts  generally  are  not  possible  because  the  exact  locations 
of  future  actions  are  unknown,  population  data  for  special  status  wildlife  species  are  often 
lacking  other  environmental  variables,  or  habitat  types  affected  by  surface-disturbing  activities 
cannot  be  predicted. 

•  The  more  habitat  available  for  a  species,  the  greater  the  benefit  to  the  targeted  species. 

•  Prohibiting  all  surface-disturbing  and  disruptive  activities  in  greater  sage-grouse  seasonal 
habitats  is  more  beneficial  to  greater  sage-grouse  than  avoiding  these  activities,  as  avoidance 
provides  discretion  for  each  proposed  activity  and  applies  mitigations,  where  prohibition 
precludes  all  activity. 

•  Within  historical  fire  regimes,  prescribed  fire  is  used  to  manage  vegetative  communities  and  can 
result  in  short-term  adverse  impacts  with  long-term  beneficial  impacts  to  wildlife,  certain 
desirable  wildlife  habitats,  and  in  some  cases  to  forage  productivity  and  availability. 

•  Measures  to  protect  one  species  generally  result  in  long-term  benefits  to  other  species  in  that 
habitat. 

•  Because  of  the  migratory  nature  and  relative  mobility  of  some  special  status  wildlife  species 
(e.g.,  waterfowl,  migratory  birds,  and  raptors),  these  species  are  affected  by  actions  on  non 
BLM-administered  land  more  so  than  other  species.  In  the  case  of  migratory  species,  impacts  to 
winter  and  migration  habitats  could  adversely  impact  the  viability  of  some  species.  Winter  and 
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migration  habitats  are  assumed  to  be  at  least  as  important  to  long-term  viability  of  these  species 
as  breeding  and  nesting  habitats. 

•  Removal  of  sagebrush  habitat  will  have  a  long-term  adverse  impact  on  sagebrush  obligate 
species  in  the  5-  to  9-inch  precipitation  zone. 

•  The  USFWS  may  designate  additional  wildlife  species  as  threatened  and  endangered  as 
additional  data  are  collected  and  evaluated.  These  species  would  be  managed  in  accordance 
with  the  ESA  and  as  directed  by  decisions  in  the  alternatives. 

4.4.9. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  special  status  wildlife  species  are  generally  the  same  as  those  for  wildlife  and  include  habitat 
loss  and  fragmentation  (adverse  impacts)  from  surface  disturbances  and  protection  of  habitat  through 
management  that  increases  restrictions  in  known  or  potential  habitat  (beneficial  impacts).  Overall, 
Alternative  E  is  projected  to  result  in  the  least  surface  disturbance  and  would  have  the  least  potential  to 
cause  habitat  loss  and  fragmentation  in  the  short-  and  long-term,  followed  by  alternatives  B,  A,  F,  D, 
and  C.  Alternatives  B  and  E  provide  the  greatest  beneficial  impacts  to  special  status  wildlife  habitats  by 
including  the  most  proactive  actions  to  restore  and  enhance  habitats.  Except  for  seasonal  motorized 
vehicle  restrictions  in  the  Absaroka  Front  Management  Area,  Alternative  C  would  have  the  greatest 
adverse  impacts  to  wildlife  habitats  and,  therefore,  the  fewest  beneficial  impacts  for  special  status 
wildlife  species.  Alternatives  A,  D,  and  F  would  be  similar  in  terms  of  surface  disturbance,  though  the 
mitigation  and  reclamation  requirements  under  alternatives  D  and  F  may  lead  to  fewer  impacts  than 
Alternative  A.  Alternatives  B  and  E,  and  to  a  lesser  extent  alternatives  D  and  F,  benefit  special  status 
wildlife  species  by  protecting  large  areas  of  contiguous  native  habitats  in  the  Absaroka  Front 
Management  Area,  ACECs,  and  lands  with  wilderness  characteristics  managed  to  maintain  their 
wilderness  characteristics;  alternatives  A  and  C  would  protect  fewer  large  blocks  of  contiguous  habitat. 
Alternatives  C,  D,  and  F  exempt  Oil  and  Gas  Management  Areas  (430,674  BLM-administered  surface 
acres  under  Alternative  C  and  348,617  BLM-administered  surface  acres  under  alternatives  D  and  F)  from 
seasonal  wildlife  restrictions  (with  the  exception  of  the  areas  overlapped  by  the  proposed  Greater  Sage- 
Grouse  PHMAs  ACEC  under  Alternative  F),  resulting  in  adverse  impacts  to  special  status  wildlife  species. 

Livestock  grazing  management  under  Alternative  C  would  adversely  affect  grizzly  bears  and  gray  wolves 
the  most,  followed  by  alternatives  A,  D  and  F,  and  B  and  E.  Gray  wolves  would  benefit  more  from  forest, 
woodland,  and  forest  products  management  under  alternatives  A,  D,  and  F,  and  less  under  alternatives 
B,  C,  and  E.  Timber  harvesting  practices,  old-growth  stand  retention,  surface-disturbance  restrictions 
around  raptor  nests,  and  snag  retention  under  alternatives  B  and  E  would  result  in  the  most  beneficial 
impacts  to  Canada  lynx,  followed  by  alternatives  D  and  F,  A,  and  C. 

Alternative  E  protects  the  largest  area  of  greater  sage-grouse  leks,  nesting  and  early  brood-rearing 
habitats,  and  winter  concentration  areas,  followed  by  alternatives  B,  F,  D,  A,  and  C.  Alternative  E,  and  to 
a  lesser  extent  Alternative  B,  places  comparatively  greater  restrictions  on  resource  uses  and  activities  in 
greater  sage-grouse  Key  Flabitat  Areas.  Alternatives  D  and  F  also  apply  protective  management  for 
greater  sage-grouse,  although  to  a  lesser  extent  than  Alternative  E,  in  PFIMAs.  Similar  to  alternatives  E 
and  F,  Alternative  D  applies  adaptive  management  principles  to  identify  when  changes  in  management 
may  be  needed  in  order  to  continue  meeting  greater  sage-grouse  conservation  objectives.  Although 
livestock  grazing  in  greater  sage-grouse  habitat  can  have  both  adverse  and  beneficial  impacts  (e.g., 
alternatives  D  and  F  allow  livestock  grazing  to  improve  greater  sage-grouse  habitat),  the  more  restrictive 
management  under  alternatives  B  and  E  would  be  the  most  beneficial  to  this  species.  Other  sagebrush- 
dependent  species  (e.g..  Brewer's  sparrow,  sage  sparrow,  and  sage  thrasher)  are  anticipated  to  benefit 
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the  most  from  protective  management  actions  for  greater  sage-grouse  under  Alternative  E,  followed  by 
alternatives  B,  F,  D,  A,  and  C.  Chapter  3  provides  a  discussion  of  identified  threats  to  greater  sage- 
grouse  while  Table  4-23  provides  a  comparison  of  management  actions  across  the  range  of  alternatives 
and  summarizes  impacts  for  each  threat. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

General  Limitations  on  Surface  Disturbance  and/or  Disruptive  Activities  in  Greater  Sage-Grouse  Habitat 

MANAGEMENT  SUMMARY 

- 1 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

1 - 

Apply  a  CSU  stipulation  for 
discretionary  actions  to  prohibit 
surface-disturbing  and 
disruptive  activities  within  0.25 
miles  of  occupied  leks. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitats  within  2 
miles  of  occupied  leks  or  other 
nesting  and  brood-rearing 
habitat  (March  15  to  July  15; 
February  1  to  July  31). 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  winter 
concentration  areas  from 
November  15  to  March  14. 


Prohibit  surface-disturbing  and 
disruptive  activities  within  0.6 
miles  of  occupied  leks. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitats  within  3 
miles  of  occupied  leks  or  other 
nesting  and  brood-rearing 
habitat  (February  1  to  July  31). 
Avoid  surface-disturbing  and 
disruptive  activities  in  winter 
concentration  areas  from 
November  15  to  March  14. 
Anthropogenic  disturbance 
must  not  exceed  one 
disturbance  per  640  acres  and 
must  cover  less  than  5  percent 
of  priority  habitat  regardless  of 
ownership. 


Apply  a  CSU  stipulation  for 
discretionary  actions  to  prohibit 
surface-disturbing  and 
disruptive  activities  within  0.25 
miles  of  all  occupied  leks. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitats  within  2 
miles  of  occupied  leks  or  other 
nesting  and  brood-rearing 
habitat  (March  15  to  July  15). 
Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  winter 
concentration  areas  from 
November  15  to  March  14. 
Exempt  Oil  and  Gas 
Management  Areas  and  ROW 
corridors  from  discretionary 
wildlife  seasonal  stipulations. 


Prohibit  surface-disturbing  and 
disruptive  activities  within  0.6 
miles  of  occupied  leks  inside 
priority  habitat  and  within  0.25 
miles  of  occupied  leks  outside 
priority  habitat. 

In  priority  habitat,  apply  a  TLS  to 
restrict  disruptive  activity  within 
0.6  miles  of  occupied  leks  and 
prohibit  or  restrict  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitat  from 
March  15  to  June  30. 

Outside  priority  habitat,  apply  a 
TLS  to  restrict  disruptive  activity 
within  0.25  miles  of  occupied 
leks  and  prohibit  or  restrict 
surface-disturbing  and 
disruptive  activities  in  nesting 
and  early  brood-rearing  habitat 
within  2  miles  of  occupied  leks 
from  March  15  to  June  30. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  within  winter 
concentration  areas  from 
November  15  to  March  14. 

Limit  the  density  of  disturbance 
in  priority  habitat  to  5  percent 
of  the  DDCT  analysis  area. 


Prohibit  surface-disturbing  and 
disruptive  activities  within  0.6 
miles  of  occupied  leks. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitats  within  3 
miles  of  occupied  leks  or  other 
nesting  and  brood-rearing 
habitat  (February  1  to  July  31). 
Avoid  surface-disturbing  and 
disruptive  activities  in  winter 
concentration  areas  from 
November  15  to  March  14. 
Anthropogenic  disturbance 
must  not  exceed  one 
disturbance  per  640  acres  and 
must  cover  less  than  3  percent 
of  priority  habitat  regardless  of 
ownership. 


Prohibit  surface-disturbing  and 
disruptive  activities  within  0.6 
miles  of  occupied  leks  inside 
priority  habitat  and  within  0.25 
miles  of  occupied  leks  outside 
priority  habitat. 

In  priority  habitat,  apply  a  TLS  to 
restrict  disruptive  activity  within 
0.6  miles  of  occupied  leks  and 
prohibit  or  restrict  surface- 
disturbing  and  disruptive 
activities  in  nesting  and  early 
brood-rearing  habitat  from 
March  15  to  June  30. 

Outside  priority  habitat,  apply  a 
TLS  to  restrict  disruptive  activity 
within  0.25  miles  of  occupied 
leks  and  prohibit  or  restrict 
surface-disturbing  and 
disruptive  activities  in  nesting 
and  early  brood-rearing  habitat 
within  2  miles  of  occupied  leks 
from  March  15  to  June  30. 

Apply  a  TLS  to  avoid  surface- 
disturbing  and  disruptive 
activities  within  winter 
concentration  areas  from 
November  15  to  March  14. 
Anthropogenic  disturbance 
must  not  exceed  one 
disturbance  per  640  acres  and 
must  cover  less  than  3  percent 
of  the  DDCT  analysis  area  within 
priority  habitat. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Impact  Summary:  Limitations  on  surface  disturbance  and  disruptive  activities  in  proximity  to  greater  sage-grouse  leks  and  within  seasonal  habitats  under  alternatives  E  and  F  would  protect  the  greatest  overall 
area,  particularly  through  the  inclusion  of  additional  areas  outside  of  priority  habitat,  followed  by  alternatives  B,  D,  A,  and  C.  Limitations  on  the  density  of  surface-disturbance  within  priority  habitats  would  vary 
based  on  the  delineation  of  the  DDCT  analysis  area  for  a  given  project,  but  alternatives  E  and  F  would  generally  allow  less  cumulative  disturbance  (3  percent)  than  alternatives  B  and  D  (5  percent)  within  priority 

habitat. 

Threat  -  Sagebrush  Elimination 

MANAGEMENT  SUMMARY 

No  specific  management 
provided  for  conducting  habitat 
enhancement  vegetation 
treatments  in  sagebrush 
communities. 

Conduct  habitat  enhancement 
vegetation  treatments  on  at 
least  200  acres  per  year  in 
sagebrush  communities. 

Conduct  habitat  enhancement 
vegetation  treatments  within 
sagebrush  communities  as 
opportunities  and  funding 
allow. 

Conduct  habitat  enhancement 
vegetation  treatments  within 
sagebrush  communities  as 
opportunities  and  funding 
allow,  designing  treatments  to 
maintain  or  improve  sagebrush 

Conduct  habitat  enhancement 
vegetation  treatments  on  at 
least  200  acres  per  year  in 
sagebrush  communities.  Do  not 
reduce  sagebrush  canopy  cover 
to  less  than  15  percent  unless 

Conduct  habitat  enhancement 
vegetation  treatments  within 
sagebrush  communities  as 
opportunities  and  funding 
allow,  designing  treatments  to 
maintain  or  improve  sagebrush 

habitat  in  stands  with  less  than 

15  percent  cover. 

Treatments  that  reduce 
sagebrush  canopy  cover  to  less 

required  to  meet  greater  sage- 
grouse  conservation  objectives 
or  provide  strategic  habitat 
protection. 

habitat  in  stands  with  less  than 

15  percent  cover.  Do  not 
reduce  sagebrush  canopy  cover 
to  less  than  15  percent  unless 

than  15  percent  may  be  allowed 
if  sufficient  canopy  cover  is 
maintained  in  adjacent  areas. 

Restore  native  (or  desirable) 
plants  and  create  landscape 
patterns  that  most  benefit 
greater  sage-grouse  using  the 

required  to  meet  greater  sage- 
grouse  conservation  objectives 
or  provide  strategic  habitat 
protection. 

reference  state  of  the 
appropriate  ESD. 

Avoid  sagebrush 
reduction/treatments  to 
increase  livestock  or  big  game 
forage  in  occupied  habitat. 

Manage  areas  for  a  higher  plant 
community  state  or  phase 
(based  on  state  and  transition 
models  in  ESDs)  on  a  case-by- 
case  basis  to  achieve  sage- 
grouse  seasonal  habitat 
objectives. 

Avoid  sagebrush 
reduction/treatments  to 
increase  livestock  or  big  game 
forage  in  occupied  habitat. 

Impact  Summary:  All  alternatives  would  reduce  sagebrush  elimination  by  managing  to  maintain  suitable  canopy  cover  and  understory  diversity  in  greater  sage-grouse  nesting  habitat  and  existing  nonnative  grass 
seedings  with  less  than  5  percent  canopy  cover.  Beneficial  impacts  from  the  restoration  of  non-functioning  riparian  systems  and  brood-rearing  habitat  in  riparian/wetland  areas  would  also  be  common  to  all 
alternatives.  Requiring  habitat  enhancement  vegetation  treatments  to  maintain  or  improve  sagebrush  stands  with  less  than  15  percent  canopy  cover  under  alternatives  D,  E,  and  F  could  reduce  habitat 
fragmentation  and  habitat  loss  to  a  greater  extent  than  the  other  alternatives;  however,  exceptions  allowed  under  Alternative  D  could  result  in  greater  sagebrush  elimination  in  certain  areas.  Requiring  the 
treatment  of  200  acres  of  sagebrush  communities  annually,  at  minimum,  would  help  to  ensure  ongoing  maintenance  and  restoration  of  greater  sage-grouse  habitat  over  the  life  of  the  plan  under  alternatives  B 
and  E.  By  managing  sagebrush  communities  toward  appropriate  ESDs,  alternatives  E  and  F  may  provide  more  comprehensive  targets  for  and  measures  of  treatment  success  than  canopy  coverage  alone. 
Alternatives  E  and  F  also  avoid  sagebrush  reduction/treatments  designed  to  increase  forage  for  other  uses,  which  would  help  to  maintain  the  integrity  of  occupied  habitat.  Overall,  alternatives  E  and  F  include  the 
most  proactive  measures  for  reducing  sagebrush  elimination  through  vegetation  treatments  and  are  most  likely  to  achieve  the  RMP  objectives  of  increasing  connectivity  of  occupied  greater  sage-grouse  habitats 
and  maintaining  at  least  70  percent  of  lands  capable  of  producing  sagebrush  with  10  to  30  percent  sagebrush  canopy  cover  in  priority  habitat. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Threat  -  Fire 

MANAGEMENT  SUMMARY 

No  specific  management 
provided  for  fire  and  fuels  in 
sagebrush  communities. 

No  specific  management 
provided  for  fire  and  fuels  in 
sagebrush  communities. 

No  specific  management 
provided  for  fire  and  fuels  in 
sagebrush  communities. 

Treatments  that  reduce 
sagebrush  canopy  cover  to  less 
than  15  percent  may  be  allowed 
if  sufficient  canopy  cover  is 
maintained  in  adjacent  areas. 

Do  not  reduce  sagebrush 
canopy  cover  to  less  than  15 
percent  unless  required  to  meet 
greater  sage-grouse 
conservation  objectives  or 
provide  strategic  habitat 
protection. 

Do  not  reduce  sagebrush 
canopy  cover  to  less  than  15 
percent  unless  required  to  meet 
greater  sage-grouse 
conservation  objectives  or 
provide  strategic  habitat 
protection. 

Use  fire  to  treat  sagebrush  in 
less  than  12-inch  precipitation 
zones  only  after  exhausting  all 
other  feasible  treatment 
options. 

Use  fire  to  treat  sagebrush  in 
less  than  12-inch  precipitation 
zones  only  after  exhausting  all 
other  feasible  treatment 
options. 

Design  fuels  management 
projects  in  priority  sage-grouse 
habitat  to  strategically  and 
effectively  reduce  wildfire 

Design  fuels  management 
projects  in  priority  sage-grouse 
habitat  to  strategically  and 
effectively  reduce  wildfire 

threats  over  the  greatest  area. 

threats  over  the  greatest  area. 

Impact  Summary:  All  alternatives  require  suppression  of  fires  threatening  greater  sage-grouse  habitat  and  only  allow  the  use  of  prescribed  fire  if  demonstrated  to  meet  greater  sage-grouse  conservation 
objectives  through  NEPA  analysis.  Prohibiting  fuels  treatments  that  reduce  sagebrush  canopy  cover  to  less  than  15  percent  under  alternatives  E  and  F  could  reduce  habitat  fragmentation  and  habitat  loss  to  a 
greater  extent  than  the  other  alternatives.  Alternative  D  also  applies  a  15  percent  sagebrush  canopy  cover  requirement,  but  allows  exceptions  that  may  result  in  greater  habitat  loss  in  certain  areas.  In  contrast, 
Alternative  E  and  F  only  allow  exceptions  to  provide  strategic  habitat  protection  or  conserve  habitat  quality  for  greater  sage-grouse.  Alternatives  E  and  F  restrict  the  use  of  fire  to  treat  sagebrush  in  low- 
precipitation  zones  and  design  fuels  management  projects  to  strategically  reduce  wildfire  threats  over  the  greatest  area  in  priority  greater  sage-grouse  habitat;  this  management  would  require  careful 
coordination  of  proposed  prescribed  fires  and  fuels  treatments  with  greater  sage-grouse  conservation  objectives,  but  is  unlikely  impede  the  use  of  these  tools  to  reduce  the  riskof  catastrophic  wildland  fires. 

Overall,  the  management  of  fires  and  fuels  treatments  under  alternatives  E  and  F  is  likely  to  result  in  the  most  beneficial  impacts  and  achieve  the  RMP  objective  of  protecting  greater  sage-grouse  habitat  through 
fuels  treatments.  Alternatives  A,  B,  and  C  contain  no  specific  management  for  fire  and  fuels  in  sagebrush  communities. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Threat  -  Conifer  Encroachment 

MANAGEMENT  SUMMARY 

Manage  conifer  encroachment 
to  improve  wildiife  habitat  and 
forest  health  conditions. 

Manage  conifer  encroachment 
to  improve  wildlife  habitat  and 
forest  health  conditions. 

Manage  conifer  encroachment 
to  enhance  livestock  grazing. 

Manage  conifer  encroachment 
to  improve  wildlife  habitat  and 
forest  health  conditions  as  well 
as  make  progress  toward 
potential  natural  communities, 
as  determined  by  the  site's  ESD. 

Manage  conifer  encroachment 
to  improve  wildlife  habitat  and 
forest  health  conditions. 

Manage  conifer  encroachment 
to  improve  wildlife  habitat  and 
forest  health  conditions. 

Impact  Summary:  All  alternatives  require  removal  of  conifers  encroaching  into  sagebrush  habitat,  with  priority  given  to  areas  closest  to  occupied  leks.  More  long-term  benefits  may  be  achieved  by  reintroducing 
fire  regimes  that  would  limit  conifer  encroachment  in  sagebrush  habitat;  this  management  is  also  common  to  all  alternatives.  Managing  conifer  encroachment  to  improve  wildlife  habitat  conditions  under  all 
alternatives  except  Alternative  C  is  likely  result  in  beneficial  impacts  to  the  greater  sage-grouse,  for  which  habitat  conservation  is  a  management  high  priority.  Although  Alternative  C  would  protect  sagebrush 
habitat  from  conifer  encroachment,  managing  these  areas  to  enhance  livestock  grazing  without  consideration  for  wildlife  habitat  conditions  under  this  alternative  is  likely  to  result  in  the  least  beneficial  impacts  to 

greater  sage-grouse.  Alternative  D  may  result  in  the  most  beneficial  impacts  of  all  the  alternatives  by  managing  areas  treated  for  conifer  encroachment  toward  more  comprehensive  vegetation  community  goals 

(i.e.,  ESDs)  than  conifer  elimination  alone. 

Threat  -  Weed  and  Annual  Grass  Invasion 

MANAGEMENT  SUMMARY 

No  specific  management 
provided  for  invasive,  nonnative 

No  specific  management 
provided  for  invasive,  nonnative 

No  specific  management 
provided  for  invasive,  nonnative 

No  specific  management 
provided  for  invasive,  nonnative 

Restrict  activities  in  greater 
sage-grouse  habitat  that 

Require  livestock  flushing  at  the 
discretion  of  the  authorized 

plant  species  in  greater  sage- 
grouse  habitat. 

plant  species  in  greater  sage- 
grouse  habitat;  however,  this 

plant  species  in  greater  sage- 
grouse  habitat. 

plant  species  in  greater  sage- 
grouse  habitat;  however,  this 

facilitate  the  spread  of  invasive 
plants. 

officer  and  require  vehicle 
washing. 

Require  livestock  flushing  at  the 
discretion  of  the  authorized 
officer. 

alternative  manages  to 
maintain  contiguous  blocks  of 
native  plant  communities  and 
minimize  fragmentation,  while 
allowing  for  other  resource 

uses. 

Implement  a  72-hour  livestock 
flushing  protocol  at  the 
discretion  of  the  authorized 

officer. 

Do  not  require  livestock 
flushing. 

alternative  manages  to 
maintain  contiguous  blocks  of 
native  plant  communities  and 
minimize  fragmentation,  while 
allowing  for  other  resource 

uses. 

Require  livestock  flushing  at  the 
discretion  of  the  authorized 
officer. 

Implement  a  72-hour  livestock 
flushing  protocol  at  the 
discretion  of  the  authorized 
officer  and  require  vehicle 
washing. 

Use  native  seeds  and  plants  to 
restore  greater  sage-grouse 
habitat  to  its  ESD  potential  in 
areas  that  have  been  disturbed 
or  invaded  by  nonnative  plants. 

If  sagebrush 

reduction/treatments  are 
conducted,  create  plans  to 
restore  high-quality  habitat  in 
areas  with  invasive  species  and 
minimize  the  use  of  herbicides. 

Monitor  and  control  invasive 
vegetation  post-treatment. 

Use  native  seeds  and  plants  to 
restore  greater  sage-grouse 
habitat  to  a  higher  plant 
community  state  or  phase 
(based  on  state  and  transition 
models  in  ESDs)  in  areas  that 
have  been  disturbed  or  invaded 
by  nonnative  plants. 

If  sagebrush 

reduction/treatments  are 
conducted,  create  plans  to 
restore  high-quality  habitat  in 
areas  with  invasive  species  and 
minimize  the  use  of  herbicides. 

Monitor  and  control  invasive 
vegetation  post-treatment. 
Consider  potential  changes  in 
climate  when  selecting  native 

Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-299 


Special  Status  Species  -  Wildlife 


Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Design  post  emergency 
stabilization  and  rehabilitation 
management  to  ensure  long¬ 
term  persistence  of  seeded  or 
pre-burn  native  plants. 

Allocate  native  seeds  for  future 
use  and  consider  potential 
changes  in  climate  when 
selecting  native  post-fire 
seedings. 

post-fire  seedings. 

Impact  Summary:  Developing  an  invasive  species  and  pest  management  plan  and  coordinating  with  local  counties  and  other  stakeholders  on  invasive  plant  species  management  in  accordance  with  current 
guidance  could  reduce  the  potential  for  invasive  species  establishment  and  spread  in  greater  sage-grouse  habitats  under  all  alternatives.  In  addition,  all  alternatives  manage  to  promote  the  growth  and 
persistence  of  native  plants  that  would  provide  seasonal  food  and  concealment  for  greater  sage-grouse.  All  alternatives  except  Alternative  C  may  require  livestock  flushing,  which  would  reduce  the  potential  for 
weed  spread  in  greater  sage-grouse  habitat.  Specific  time  requirements  for  livestock  flushing  under  alternatives  B  and  E  and  vehicle  washing  requirements  under  alternatives  E  and  F  could  further  reduce 
opportunities  for  weed  spread.  Although  alternatives  B  and  D  do  not  include  specific  management  for  invasive,  nonnative  plant  species  in  greater  sage-grouse  habitat,  these  alternatives  may  result  in  beneficial 
impacts  through  efforts  to  maintain  contiguous  blocks  of  native  plant  communities.  Alternatives  E  and  F  include  similar  management  requirements  for  maintaining  and  monitoring  native  plant  communities  in 
greater  sage-grouse  habitat;  however.  Alternative  E  also  manages  to  restore  these  habitats  to  their  full  ESD  potential,  conducts  post  fire  rehabilitation  to  ensure  persistence  of  native  plants,  and  proactively 
reserves  native  seeds  for  future  use,  which  may  result  in  more  beneficial  impacts  than  any  other  alternative. 


Threat  -  Mining 


MANAGEMENT  SUMMARY 


No  specific  management 
provided  for  mining  in  greater 
sage-grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
to  mining  established  to  protect 
other  resources  and  resources 

No  specific  management 
provided  for  mining  in  greater 
sage-grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
to  mining  established  to  protect 
other  resources  and  resources 

In  priority  habitat,  allow  only 
one  energy  or  mining  facility 
per  640  acres.  The  cumulative 
value  of  existing  and  proposed 
disturbance  must  not  exceed  5 
percent  of  habitat. 

Pursue  a  withdrawal  from 
appropriation  under  the  mining 
laws  and  close  priority  habitat 
to  mineral  material  disposals. 

Make  existing  claims  within  this 
area  subject  to  validity  exams  or 
buyout  and  consider  applying 
seasonal  restrictions.  Restore 
salable  mineral  pits  no  longer  in 

uses  would  apply. 

uses  would  apply. 

use. 

Seek  to  acquire  subsurface 
mineral  rights  to  conserve  or 
restore  greater  sage-grouse 
habitat. 

No  specific  management 
provided  for  mining  in  greater 
sage-grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
to  mining  established  to  protect 
other  resources  and  resources 
uses  would  apply. 


Consider  applying  seasonal 
restrictions  to  mining  activities 
in  priority  habitat.  Restore 
salable  mineral  pits  no  longer  in 
use. 

Seek  to  acquire  subsurface 
mineral  rights  to  conserve  or 
restore  greater  sage-grouse 
habitat. 


Impact  Summary:  Priority  habitat  is  considered  unsuitable  for  coal  mining  pursuant  to  federal  regulations  under  all  alternatives.  All  alternatives  also  require  that  disturbance  of  springs  and  riparian  areas  is 
minimized  during  mining  activities,  which  would  help  to  maintain  suitable  water  sources  and  brooding  habitat  for  greater  sage-grouse.  The  BLM  may  pursue  a  withdrawal  from  appropriation  under  the  mining 
laws  for  locatable  minerals  in  special  status  species  habitats  under  any  alternative,  but  only  proposes  to  do  so  under  Alternative  E.  Limitations  on  the  density  of  disturbance  in  priority  habitats  under  Alternative  D 
would  minimize  cumulative  impacts  from  mining  and  other  disturbances.  The  withdrawal  of  priority  habitat  to  locatable  mineral  entry  and  closure  to  mineral  material  disposals  would  make  Alternative  E  most 
effective  in  reducing  adverse  impacts  from  mining  in  greater  sage-grouse  habitat  on  BLM-administered  lands. 
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Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Threat  -  Energy  Development 

MANAGEMENT  SUMMARY 

- 1 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

1 - 

No  specific  management 
provided  for  energy 
development  in  greater  sage- 
grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
to  energy  development 
established  to  protect  other 
resources  and  resources  uses 
would  apply. 


Avoid  wind  energy  projects  in 
nesting,  brood-rearing,  and 
winter  habitat  areas. 

Priority  habitat  is  closed  to 
mineral  leasing.  Apply  a  NSO 
restriction  to  mineral  leasing 
within  a  0.6-mile  radius  of  all 
occupied  leks  and  within  winter 
concentration  areas. 

Wells  must  not  disturb  more 
than  15  acres  within  a  640-acre 
section  and  the  cumulative 
value  of  existing  and  proposed 
disturbance  must  not  exceed  5 
percent  of  habitat  within  the 
section. 


Allow  wind  energy  projects  in 
greater  sage-grouse  nesting, 
brood-rearing,  and  winter 
habitat  areas. 

No  specific  management 
provided  for  mineral  leasing  in 
greater  sage-grouse  habitat; 
however,  general  restrictions  on 
surface-disturbing  and 
disruptive  activities  for  greater 
sage-grouse  and  overlapping 
closures  to  energy  development 
established  to  protect  other 
resources  and  resources  uses 
would  apply. 


Avoid  wind  energy  projects  in 
priority  habitat. 

Inside  priority  habitat,  apply  a 
NSO  restriction  to  mineral 
leasing  within  a  0.6-mile  radius 
of  occupied  greater  sage-grouse 
leks.  Outside  priority  habitat, 
apply  a  NSO  restriction  to 
mineral  leasing  within  a  0.25 
miles  of  occupied  leks.  In 
priority  habitat,  allow  an 
average  of  one  energy  or 
mining  facility  per  640  acres. 
The  cumulative  value  of  existing 
and  proposed  disturbance  must 
not  exceed  5  percent  of  habitat. 


Avoid  wind  energy  projects  in 
nesting,  brood-rearing,  and 
winter  habitat  areas. 

Priority  habitat  is  closed  to 
mineral  leasing.  Apply  a  NSO 
restriction  to  mineral  leasing 
within  a  0.6-mile  radius  of  all 
occupied  greater  sage-grouse 
leks  and  within  winter 
concentration  areas.  Apply  NSO 
conditions  of  approval  on 
existing  leases  to  the  extent 
feasible  within  greater  sage- 
grouse  priority  habitat. 

Limit  proposed  surface 
disturbance  to  3  percent  for  an 
area  when  permitting  APDs  on 
existing  leases  that  are  not  yet 
developed. 

Close  priority  habitat  to 
geophysical  exploration. 


Avoid  wind  energy  projects  in 
priority  habitat. 

Inside  priority  habitat,  apply  a 
NSO  restriction  to  mineral 
leasing  within  a  0.6-mile  radius 
of  occupied  leks.  Outside 
priority  habitat,  apply  a  NSO 
restriction  to  mineral  leasing 
within  a  0.25  miles  of  occupied 
leks.  Apply  NSO  conditions  of 
approval  on  existing  leases  to 
the  extent  feasible  within 
priority  habitat. 

Limit  proposed  surface 
disturbance  to  3  percent  for  an 
area  when  permitting  APDs  on 
existing  leases  that  are  not  yet 
developed  and  require  a 
minimum  lease  size  of  640 
contiguous  acres. 

Allow  geophysical  exploration  in 
priority  habitat  if  appropriately 
mitigated. 


Impact  Summary:  Surface  disturbing  and  disruptive  activities  associated  with  energy  development  would  be  subject  to  general  restrictions  on  surface-disturbing  and  disruptive  activities  for  greater  sage-grouse 
and  overlapping  closures  to  energy  development  established  to  protect  other  resources,  to  varying  degrees,  under  all  alternatives.  All  alternatives  with  the  exception  of  alternatives  A  and  C  avoid  wind  energy 
projects  in  greater  sage-grouse  priority  or  seasonal  habitats,  which  would  likely  require  projects  to  be  located  and  designed  to  minimize  impacts.  Alternative  C  could  result  in  the  most  adverse  impacts  by 
specifically  allowing  wind  energy  development  in  seasonal  habitats.  Neither  Alternative  A  nor  Alternative  C  include  specific  management  for  mineral  leasing  in  greater  sage-grouse  habitat.  NSO  restrictions 
applied  to  greater  sage-grouse  leks  under  alternatives  B,  D,  E,  and  F  may  reduce  disturbances  and  disruptive  activities  that  could  contribute  to  declines  in  lek  attendance  or  lek  abandonment;  however. 
Alternatives  B  and  E  close  priority  habitat  to  mineral  leasing  and  apply  larger  protective  lek  buffers  outside  of  priority  habitat,  which  would  eliminate  the  potential  for  new  oil  and  gas  related  disturbances  across  a 
large  portion  of  the  Planning  Area  and  provide  more  protection  to  areas  outside  of  priority  habitat  than  the  other  alternatives.  Limitations  on  the  density  of  disturbance  in  priority  habitat  under  alternatives  B  and 
D  would  minimize  cumulative  impacts  from  mining  and  other  disturbances.  Alternatives  E  and  F  have  the  greatest  potential  to  reduce  impacts  in  areas  already  leased  for  mineral  development  by  applying  NSO 
conditions  of  approval,  when  feasible,  to  the  existing  leases  and  limiting  surface  disturbance  to  3  percent  of  the  lease  area  in  greater  sage-grouse  priority  habitat.  Overall,  Alternative  E  is  likely  to  be  most 
effective  in  minimizing  impacts  from  energy  development  and  meeting  the  RMP  objective  to  mitigate  adverse  impacts  to  greater  sage-grouse  from  fluid  mineral  development  on  BLM-administered  lands. 
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Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Threat  -  Infrastructure 

MANAGEMENT  SUMMARY 

- 1 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

1 - 

No  specific  management 
provided  for  infrastructure 
development  in  greater  sage- 
grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
or  restrictions  on  infrastructure 
development  to  protect  other 
resources  and  resources  uses 
would  apply. 


Manage  areas  within  a  0.6  miles 
of  all  occupied  leks  as  ROW 
exclusion  areas. 

Manage  priority  habitat  as  a 
ROW  avoidance  area. 

No  specific  management 
provided  for  new  road 
construction  in  greater  sage- 
grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
or  restrictions  on  road 
construction  to  protect  other 
resources  and  resources  uses 
would  apply. 


No  specific  management 
provided  for  infrastructure 
development  in  greater  sage- 
grouse  habitat;  however, 
general  restrictions  on  surface- 
disturbing  and  disruptive 
activities  for  greater  sage- 
grouse  and  overlapping  closures 
or  restrictions  on  infrastructure 
development  to  protect  other 
resources  and  resources  uses 
would  apply. 


Manage  priority  habitat  as  a 
ROW  avoidance  area. 

In  priority  habitat,  avoid 
locating  new  collector  roads 
within  1.9  miles  and  other  new 
roads  within  0.6  miles  of 
occupied  leks.  Construct  roads 
to  minimum  design  standards 
need  for  production  activities. 
In  priority  habitat,  co-locate 
major  overhead  powerlines 
within  0.5  miles  of  an  existing 
115  kV  or  greater  powerline  or 
within  a  designated  corridor. 
Distribution  lines  may  be 
authorized  when  effectively 
mitigated. 


Manage  priority  habitat  as  a 
ROW  avoidance  area. 

Manage  areas  within  a  0.6  miles 
of  all  occupied  leks  as  ROW 
exclusion  areas. 

Prohibit  new  road  construction 
within  4  miles  of  occupied  leks, 
and  avoid  new  road 
construction  in  occupied 
habitat. 

Allow  only  below  ground  ROWs 
within  designated  ROW 
corridors. 

Co-locate  new  ROWs  associated 
with  valid  existing  rights  within 
existing  ROWS  or  where  impacts 
to  greater  sage-grouse  are 
minimized. 

Remove,  bury,  or  modify 
existing  powerlines  and  require 
burial  of  new  ROWs  in 
designated  ROW  corridors 
within  priority  greater  sage- 
grouse  habitat. 

Use  existing  roads  or 
realignments  to  access  valid 
existing  rights  when  feasible, 
otherwise  build  new  roads  to 
the  minimum  design  standards 
necessary. 


Manage  priority  habitat  as  ROW 
avoidance  areas. 

Locate  new  primary  and 
secondary  roads  greater  than 
1.9  miles  from  the  perimeter  of 
occupied  leks  in  priority  habitat. 
Consider  alternatives  that 
would  locate  new  tertiary  roads 
greater  than  0.6  miles  from 
occupied  leks. 

Allow  only  below  ground  ROWs 
within  designated  ROW 
corridors. 

Remove,  bury,  or  modify 
existing  powerlines  and  require 
burial  of  new  ROWs  in 
designated  ROW  corridors 
within  priority  greater  sage- 
grouse  habitat. 

Construct  new  transmission 
lines  between  July  1  and  March 
14  (or  between  July  1  and 
November  30  in  mapped  winter 
concentration  areas)  and  within 
0.5  miles  on  either  side  of 
existing  115  kV  or  larger 
transmission  lines. 

Use  existing  roads  to  access 
valid  existing  rights  when 
feasible,  otherwise  build  new 
roads  to  the  minimum  design 
standards  necessary. 


Impact  Summary:  Alternatives  B,  D,  E,  and  F  manage  greater  sage-grouse  priority  habitats  as  ROW  avoidance  areas;  however.  Alternatives  B  and  E  would  generally  be  most  effective  in  protecting  occupied  leks 
from  infrastructure  development  by  excluding  ROW  development  within  0.6  miles  of  these  areas.  Alternatives  D,  E,  and  F  include  requirements  to  co-locate  new  powerline  ROWs,  which  would  generally  confine 
new  disturbances  to  areas  with  lower  habitat  value.  Alternatives  E  and  F  also  require  burial  of  ROWs  within  designated  ROW  corridors  and  would  remove  or  modify  existing  powerlines  in  priority  habitat,  which 
could  reduce  habitat  fragmentation  and  potential  risks  of  collision  and  predation.  Seasonal  limitations  on  the  construction  of  transmission  lines  under  alternatives  D  and  F  would  minimize  disruption  of  greater 
sage-grouse  during  sensitive  periods.  Designing  roads  to  minimum  standards  necessary  is  a  common  requirement  of  alternatives  D,  E,  and  F  that  would  reduce  the  overall  level  of  disturbance  from  new  road 
development  in  priority  greater  sage-grouse  habitats.  Alternatives  D,  E,  and  F  avoid  or  prohibit  the  development  of  new  roads  in  close  proximity  to  greater  sage-grouse  leks.  Alternative  B  would  reduce  the 
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Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

potential  for  habitat  fragmentation,  disruptions,  and  vehicle  strikes  associated  with  road  development  to  the  greatest  extent  by  prohibiting  new  road  construction  within  4  miles  of  occupied  leks.  Alternatives  A 
and  C  provide  no  specific  management  for  infrastructure  development  in  greater  sage-grouse  habitats  and  the  potential  for  adverse  effects  from  infrastructure  development  are  greatest  under  these  alternatives. 
Overall,  alternatives  E  and  F  are  likely  to  result  in  the  least  adverse  impacts  to  greater  sage-grouse  from  infrastructure  development. 

Threat -Grazing 

MANAGEMENT  SUMMARY 

Common  to  All  Alternatives: 
Prioritize  the  processing  of 
grazing  permits/leases  in 
priority  habitat. 

Common  to  All  Alternatives: 
Manage  livestock  grazing  to 
achieve  the  Wyoming  Standards 
for  Rangeland  Health. 

close  priority  habitat  to 
livestock  grazing. 

Prohibit  new  livestock  water 
development  in  greater  sage- 
grouse  nesting  habitat. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

No  specific  management 
prescribed  for  livestock  grazing 
in  greater  sage-grouse  habitat. 

Allow  new  livestock  water 
development  in  greater  sage- 
grouse  nesting  habitat. 

See  also  Common  to  All 
Alternatives  management 

Prioritize  allotments  in  priority 
habitat  for  field  checks  to 
ensure  compliance  with  grazing 
permits. 

Allow  new  livestock  water 
development  in  greater  sage- 
grouse  nesting  habitat  when 
impacts  can  be  mitigated. 

close  priority  habitat  to 
livestock  grazing. 

Prohibit  new  livestock  water 
development  in  greater  sage- 
grouse  nesting  habitat. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

Allow  livestock  grazing  in 
priority  habitat. 

Prioritize  the  completion  of 
rangeland  health  assessment  in 
priority  habitat  and  develop 
specific  objectives  to  achieve 
greater  sage-grouse  habitat 
objectives. 

Common  to  All  Alternatives: 

NEPA  analysis  for  renewals  and 
modifications  of  livestock 
grazing  permits/leases  that  fall 
within  priority  habitat  may 
consider  Greater  Sage-grouse 
Habitat  Conservation  Objectives 
and  management 
considerations.  Land  Health 
Standards  (43  CFR  4180.2), 
ecological  site  potential,  and/or 
local  variability.  Renewals  and 
modifications  will  also  include 
one  or  more  defined  responses 
that  will  allow  the  authorizing 
officer  to  make  adjustments  to 
livestock  grazing  that  have 
already  been  subjected  to  NEPA 
analysis. 

Common  to  All  Alternatives: 
Require  new  fences  in  priority 
habitat  to  be  located  in  a 

manner  that  minimizes 
disturbance  and  that  the 
visibility  of  existing  fences  be 
increased  where  documented 
strikes  are  a  problem. 

under  Alternative  A. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

Reduce  grazing  in  important 
seasonal  habitats  for  greater 
sage-grouse. 

Allow  new  livestock  water 
development  in  greater  sage- 
grouse  nesting  habitat  when 
impacts  can  be  mitigated. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

No  additional  specific 
management  prescribed  for 
livestock  grazing  or  new 
livestock  water  developments  in 
greater  sage-grouse  habitat. 

Impact  Summary:  Alternatives  B  and  E  close  priority  habitat  to  livestock  grazing  outright  and  prohibit  the  new  livestock  water  developments,  which  would  eliminate  potential  adverse  impacts  from  loss  of 
herbaceous  cover  due  to  overgrazing,  invasive  species  spread,  loss  or  degradation  of  water  sources,  or  drowning  hazards.  Although  Alternative  F  allows  livestock  grazing  in  priority  habitat,  it  includes  a  number  of 
mitigation  and  monitoring  requirements  to  help  ensure  that  livestock  grazing  activities  are  aligned  with  greater  sage-grouse  habitat  objectives.  Proper  livestock  grazing  is  likely  to  be  compatible  with  greater  sage- 
grouse  conservation  objections  under  all  alternatives;  however,  prohibitions  on  livestock  grazing  under  alternatives  B,  E  and  F  are  likely  to  be  most  effective  in  reducing  threats  to  greater  sage-grouse. 

Threat  -  Recreation 

MANAGEMENT  SUMMARY 

Common  to  All  Alternatives: 
Motorized  vehicle  use  on 

BLM-administered  land  is 
limited  to  existing  roads  and 
trails  on  an  interim  basis  until 
completion  of  travel 
management  planning. 
Designation  changes  from 
"limited  to  existing  roads  and 
trails"  to  "limited  to  designated 
roads  and  trails"  upon  the 
completion  of  a  travel 
management  plan. 

No  specific  management 
prescribed  for  motorized 
vehicle  use  or  other 
recreational  activities  in  greater 
sage-grouse  habitat;  however, 
overlapping  closures  or 
restrictions  based  on  other 

resources  and  resources  uses 
would  apply. 

Motorized  vehicle  use  is  limited 
to  designated  roads  and  trails  in 
priority  habitat  with  a  seasonal 
closure  from  February  1  to 

July  31. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

No  specific  management 
prescribed  for  motorized 
vehicle  use  or  other 
recreational  activities  in  greater 
sage-grouse  habitat;  however, 
overlapping  closures  or 
restrictions  based  on  other 

resources  and  resources  uses 
would  apply. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

No  specific  management 
prescribed  for  motorized 
vehicle  use  or  other 
recreational  activities  in  greater 
sage-grouse  habitat;  however, 
overlapping  closures  or 
restrictions  based  on  other 

resources  and  resources  uses 
would  apply. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

Motorized  vehicle  use  is  limited 
to  designated  roads  and  trails  in 
priority  habitat  with  a  seasonal 
closure  from  February  1  to 

July  31. 

Only  authorize  SRPs  that  have 
neutral  or  beneficial  effects  to 
greater  sage-grouse  in  priority 
habitat. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

Only  authorize  SRPs  that  have 
neutral  or  beneficial  effects  to 
greater  sage-grouse  in  priority 
habitat. 

See  also  Common  to  All 
Alternatives  management 
under  Alternative  A. 

Impact  Summary:  Seasonal  limitations  on  motorized  vehicle  use  in  greater  sage-grouse  priority  habitat  under  alternatives  B  and  E  would  reduce  the  risk  of  collisions  and  disturbance  from  off-trail  use. 
Alternatives  E  and  F  only  authorize  SRPs  that  would  occur  in  locations  or  during  times  that  would  not  result  in  adverse  impacts  on  greater  sage-grouse.  Based  on  these  restrictions,  Alternative  E  is  anticipated  to 
result  in  the  fewest  adverse  impacts  on  greater  sage-grouse  from  recreation.  Alternatives  A,  C,  and  D  do  not  include  specific  management  for  recreation  in  greater  sage-grouse  habitat. 
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Table  4-23.  Key  Management  Actions  and  Their  Effectiveness  in  Reducing  Threats  to  Greater  Sage-Grouse  (Continued) 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Notes: 


a)  Management  actions  summarized  in  this  tabie  have  been  adapted  from  Tabie  2-9,  Detaiied  Aiternatives.  in  some  cases,  descriptions  in  this  tabie  have  been  generaiized  for  ease  of  comparison.  Piease 
refer  to  Tabie  2-9  for  a  fuii  description  of  management  actions. 

b)  Threats  were  identified  from  the  Finai  Report  on  Greater  Sage-Grouse  Conservation  Objectives  (COT  Report  -  USFWS  2013a). 

c)  Aiternatives  B  and  E  generaiiy  contain  management  for  greater  sage-grouse  Key  Fiabitat  Areas,  whiie  D  and  F  contain  management  for  PFiMAs.  For  ease  of  comparison  and  due  to  the  simiiarity  of  these 
habitat  areas,  the  term  "priority  habitat"  is  used  throughout  the  tabie. 

d)  The  summaries  contained  above  focus  on  greater  sage-grouse  specific  management  most  reievant  to  each  threat;  however,  there  wouid  aiso  be  infiuence  from  overiapping  management  for  other 
resources  and  resource  uses. 

e)  For  discretionary  actions,  the  BLM  may  choose  to  apply  required  design  features  and/or  mitigation  not  included  in  this  table  on  a  case-by-case  basis. 
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Alternatives  B  and  E  protect  the  largest  area  around  active  raptor  nests  (including  a  year-round  CSU 
stipulation  around  all  nests)  and  would  be  the  most  beneficial  to  these  species,  followed  by  alternatives 
A;  D  and  F;  and  C.  Alternative  C  restricts  activities  that  may  potentially  disturb  raptor  nesting  sites 
(including  a  TLS  stipulation  of  0.25-mile  around  nests).  Adverse  impacts  to  bald  eagles  from  surface 
disturbance  would  be  greatest  under  Alternative  C,  followed  by  alternatives  A,  D  and  F,  and  B  and  E. 
Impacts  from  recreation  in  riparian/wetland  areas  to  this  species  would  be  greatest  under  Alternative  A, 
followed  by  alternatives  B  and  E,  D  and  F,  and  C.  Proactive  management  actions  in  the  Chapman  Bench 
area  under  alternatives  B,  D,  E,  and  F  would  beneficially  affect  the  mountain  plover  and  long-billed 
curlew.  Livestock  grazing  and  vegetation  management  under  Alternative  C  is  most  beneficial  to  the 
mountain  plover  when  compared  to  the  other  alternatives,  while  adverse  impacts  to  prairie  dogs  under 
this  alternative  would  result  in  adverse  impacts  to  the  mountain  plover  as  well. 

4.4.9. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

The  types  of  projected  impacts  to  special  status  wildlife  species  under  the  various  alternatives  are 
similar  to  the  impacts  described  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife.  Therefore,  this 
section  includes  only  instances  where  impacts  are  different  from  those  described  for  wildlife. 

Authorized  activities  for  resource  uses  may  disturb  special  status  wildlife  species  by  causing 
displacement  or  excessive  stress  during  critical  life  stages.  Management  actions  and  allowable  uses 
under  all  alternatives  would  involve  habitat  loss,  degradation,  reclamation,  protection,  enhancement, 
and  fragmentation.  Flowever,  the  intensity  of  impacts  would  vary  by  alternative.  Refer  to  Appendix  T 
for  projected  short-  and  long-term  surface  disturbance  from  BLM  actions. 

Resource  Uses 

Oil  and  gas  development  may  result  in  adverse  impacts  to  special  status  species,  including  the  greater 
sage-grouse,  under  all  alternatives.  Increased  bentonite  mining,  and  potentially  gypsum  mining,  along 
with  the  difficult  nature  of  shrub  reclamation  in  the  5- to  9-inch  precipitation  zone  would  result  in 
adverse  impacts  to  special  status  wildlife  species  in  sagebrush  habitat  under  all  alternatives.  Flowever, 
under  all  alternatives,  adverse  impacts  would  be  lessened  through  implementation  of  the  Wyoming  BLM 
Standard  Mitigation  Guidelines  for  Surface-Disturbing  and  Disruptive  Activities  (Appendix  FI)  and  BMPs 
(Appendix  L). 

Subject  to  valid  existing  rights,  the  BLM  would  prioritize  leasing  and  authorizing  development  of  fluid 
mineral  resources  in  greater  sage-grouse  habitat  areas  in  the  following  order:  1)  outside  of  PFIMAs  and 
GFIMAs,  2)  non-habitat  areas  inside  of  PFIMAs  and  GFIMAs,  and  3)  least  suitable  habitat  areas  inside  of 
PFIMAs  and  GFIMAs.  Where  adverse  effects  to  greater  sage-grouse  populations  or  habitat  are 
anticipated,  the  BLM  would  work  with  the  project  proponent  in  developing  an  APD  to  avoid,  reduce  and 
mitigate  adverse  impacts  to  the  extent  compatible  with  lessees'  rights  to  drill  and  produce  fluid  mineral 
resources. 

Avoiding  the  aerial  application  of  pesticides,  though  minimizing  drift  into  non-target  areas  in  greater 
sage-grouse  habitat,  may  result  in  adverse  impacts  in  some  situations  because  ground  application  can 
be  a  greater  disturbance  to  greater  sage-grouse.  Avoiding  pesticide  application  in  greater  sage-grouse 
breeding  habitat  during  the  brood-rearing  season  may  preclude  beneficial  impacts  if  pesticides  are 
necessary  to  control  pests  that  would  substantially  reduce  forage  cover  (e.g.,  grasshoppers). 

Conversely,  pesticide  application  to  reduce  pests  such  as  grasshoppers  may  result  in  adverse  impacts  to 
young  birds  by  decreasing  food  availability. 
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Special  status  bird,  raptor,  and  bat  species  can  collide  with  wind-energy  and  utility  infrastructure, 
causing  a  direct  adverse  impact  due  to  mortality  and  displacement.  Projected  renewable  energy 
development  is  the  same  for  all  alternatives  (Appendix  T),  requiring  the  placement  of  these  structures  to 
minimize  impacts.  Large  wind-energy  fields  involve  surface  disturbance,  which  could  permanently 
change  the  habitat  structure  for  the  wildlife  inhabitants. 

Livestock  grazing  can  alter  special  status  wildlife  species  habitat  resulting  in  adverse  or  beneficial 
impacts.  Livestock  grazing  at  the  appropriate  intensity  and  timing  can  be  beneficial  to  grassland  and 
shrubland  habitats  and  the  associated  special  status  wildlife  species,  such  as  greater  sage-grouse.  In 
allotments  where  grazing  by  wild  horses  or  livestock  removes  nest  or  brood  cover,  reduces  the 
production  of  annual  forbs,  or  restricts  access  to  water,  impacts  to  special  status  wildlife  species,  such  as 
greater  sage-grouse,  would  be  adverse.  Potential  adverse  impacts  to  greater  sage-grouse  from  livestock 
grazing  would  be  minimized  under  all  alternatives  by  managing  to  achieve  the  Wyoming  Standards  for 
Rangeland  Health.  In  addition,  prioritizing  grazing  permits/leases  in  PHMAs  to  investigate  if 
modification  is  needed  prior  to  renewal  would  help  to  reduce  the  potential  for  the  continuation  of 
livestock  grazing  management  in  priority  greater  sage-grouse  habitat  that  is  degrading  habitat. 

All  alternatives  manage  land  tenure  adjustments  with  a  goal  of  preserving  important  resource  values 
(including  habitat  for  special  status  species).  Maintaining  lands  in  federal  ownership  would  continue 
BLM  review  and  authorization  of  discretionary  activities  that  could  adversely  affect  special  status  species 
and  facilitate  more  consistent  management  across  a  species'  range  than  may  be  feasible  in  areas  that 
contain  a  patchwork  of  landownership. 

Under  all  alternatives,  PHMAs  and  GHMAs  are  subject  to  temporary  closures  to  motorized  vehicle  use  at 
the  discretion  of  the  authorized  officer  to  prevent  adverse  impacts  to  greater  sage-grouse.  These 
closures  would  result  in  short-term  beneficial  impacts  on  greater  sage-grouse  and  other  sagebrush 
obligate  species  by  reducing  disruptive  activity  and  risk  of  vehicle  strikes. 

Special  Designations 

Special  designations  that  restrict  surface-disturbing  activities  and  resource  uses  that  adversely  affect 
special  status  wildlife  species,  such  as  mineral  development,  motorized  vehicle  use,  and  ROW 
development  provide  beneficial  impacts  to  these  species.  Under  all  alternatives,  WSAs  are  managed  for 
naturalness,  outstanding  opportunities  for  solitude,  and  primitive  and  unconfined  recreation.  These 
special  designations  provide  multiple  beneficial  impacts  by  restricting  activities  and  resource  uses  that 
degrade  habitat  and  disturb  special  status  wildlife  species.  The  Spanish  Point  Karst  ACEC,  designated 
regardless  of  the  alternative,  would  limit  adverse  impacts  to  special  status  bat  species  in  this  area. 

Resources 

Similar  to  livestock  grazing,  fire  and  fuels  management  can  alter  special  status  wildlife  species  habitat, 
resulting  in  adverse  and  beneficial  impacts.  Replicating  historical  fire  regimes  in  grassland,  shrubland, 
and  forest  and  woodland  habitats,  although  potentially  resulting  in  adverse  impacts  to  special  status 
wildlife  species  in  the  short  term,  can  prevent  catastrophic  wildfires  likely  to  cause  more  adverse 
impacts,  but  only  in  areas  where  cheatgrass  has  not  become  prevalent  and  annual  precipitation  is 
sufficient  to  restore  burned  areas  (e.g.,  above  12  to  14  inches  annually).  Wildland  fire  is  used  to  restore 
fire-adapted  ecosystems  and  in  the  longterm  improves  forest  health  for  many  wildlife  species  such  as 
mule  deer  and  elk  that  summer  and  winter  in  these  habitats.  This  in  turn  benefits  special  status  wildlife 
species  such  as  grizzly  bears  and  gray  wolves,  which  are  predators  of  big  game.  See  Section  4.4.6  Fish 
and  Wildlife  Resources  -  Wildlife  for  a  more  detailed  description  of  resource  uses  that  impact  wildlife. 
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Special  status  wildlife  species  are  anticipated  to  benefit  both  directly  and  indirectly  where  restrictions 
are  implemented  that  conserve  different  habitat  types  from  surface-disturbing  and  wildlife-disturbing 
activities.  For  example,  managing  riparian/wetland  areas  to  meet  RFC  improves  habitat  conditions  for 
various  special  status  wildlife  species  that  inhabit  these  areas.  Conservation  of  sagebrush  habitat  will 
not  only  benefit  greater  sage-grouse,  it  will  benefit  other  sagebrush-dependent  species  such  as  the  sage 
thrasher  and  sage  sparrow. 

Proactive  Management  Actions 

Select  management  actions  and  allowable  uses  are  anticipated  to  benefit  special  status  wildlife  species 
by  promoting  individual  species  and  their  habitats  or  by  restricting  or  altering  activities  of  other  resource 
programs  (e.g.,  mineral  development,  motorized  vehicle  use,  and  fire  and  fuels  management). 
Collectively,  this  section  describes  these  actions  as  proactive  management  actions,  which  include 
restricting  certain  types  of  development,  managing  habitat  fragmentation,  and  developing  and 
protecting  water  sources  and  associated  habitats  for  special  status  wildlife  species  in  cooperation  with 
the  WGFD. 

Under  all  alternatives,  implementing,  where  appropriate,  conservation  measures,  terms  and  conditions, 
and  appropriate  BMPs  and  reasonable  and  prudent  measures  in  existing  state  programmatic  biological 
opinions  for  the  bald  eagle,  Canada  lynx,  gray  wolf,  black-footed  ferret,  and  grizzly  bear  would  minimize 
and  mitigate  adverse  impacts  from  resources  uses  and  activities.  Biological  opinions  are  available  on  the 
project  website  at  http://www.blm.gov/wy/st/en/programs/Planning/rmps/bighorn.html. 

The  greater  sage-grouse  is  a  BLM  sensitive  species  known  to  occur  in  the  Planning  Area.  Numerous 
management  actions  common  to  all  alternatives  from  the  BLM  National  Sage-grouse  Habitat 
Conservation  Strategy  that  would  beneficially  affect  the  greater  sage-grouse  by  protecting  and 
enhancing  its  habitat  include:  insecticide  and  pesticide  restrictions,  water  source  maintenance  and 
protection,  riparian/wetland  area  restoration,  and  vegetation  treatments.  All  alternatives  apply  a 
protective  buffer  to  restrict  surface-disturbing  activities  around  occupied  greater  sage-grouse  leks  and 
nesting  and  early  brood-rearing  habitat,  providing  beneficial  impacts  to  greater  sage-grouse  and  other 
sagebrush  obligate  species  by  protecting  undisturbed  sagebrush  steppe  habitats  from  potential  mineral, 
industrial,  and  recreational  facility  development.  The  prioritization  and  removal  of  conifers  encroaching 
into  sagebrush  habitats  would  benefit  greater  sage-grouse  and  other  sagebrush  obligate  species  by 
reducing  habitat  loss. 

All  alternatives  apply  a  protective  buffer  around  all  active  raptor  nests,  benefiting  special  status  raptor 
species  and  other  special  status  wildlife  species  that  share  this  habitat.  Applying  measures,  such  as 
seasonal  timing  limitations,  project  design  modifications,  pre-disturbance  surveys,  and  buffers,  to  avoid 
taking  migratory  birds  under  all  alternatives  would  have  beneficial  impacts  on  migratory  birds  by 
avoiding  disturbance  during  occupancy  periods  and  minimizing  habitat  loss. 

The  impacts  to  special  status  wildlife  species  are  described  under  individual  alternatives  in  terms  of 
anticipated  surface  disturbance;  the  potential  impacts  from  other  resource  uses,  special  designations 
and  resource  program  actions;  and  proactive  management  followed  by  a  more  detailed  description 
of  impacts. 

Alternative  A 

Surface  Disturbance  -  Alternative  A 

In  general,  the  impacts  to  special  status  wildlife  species  from  surface  disturbance  parallel  the  impacts  to 
all  wildlife.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  a  general  discussion  of  these 
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impacts.  This  section  emphasizes  what  are  likely  to  be  the  greatest  impacts  from  surface  disturbance  to 
special  status  wildlife  species. 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the  Planning  Area  under 
Alternative  A  (Table  4-1)  would  result  in  loss,  degradation,  and  fragmentation  of  sagebrush  habitat.  Loss 
of  grassland  and  shrubland  habitat  will  directly  affect  special  status  species  that  depend  on  these 
habitats.  Surface  disturbance,  when  it  increases  erosion  and  sedimentation,  can  also  result  in  adverse 
impacts  to  special  status  wildlife  species  that  depend  on  riparian/wetland  habitats.  Riparian/wetland 
habitat  degradation  due  to  surface  disturbance  is  anticipated  under  Alternative  A,  which  may  result  in 
adverse  impacts  to  special  status  wildlife  species  inhabiting  those  areas. 

Resource  Uses  -  Alternative  A 

Minerals  development  would  result  in  adverse  impacts  to  special  status  wildlife  species  under 
Alternative  A.  Specifically,  studies  have  identified  mineral  and  oil  and  gas  development  as  a  potential 
cause  of  declining  greater  sage-grouse  populations  (Wyoming  Sage-grouse  Working  Group  2003). 
Minerals  development  would  result  in  13,770  acres  of  long-term  surface  disturbance  in  grassland  and 
shrubland  communities  under  Alternative  A  that  may  result  in  habitat  loss.  Noise  from  mineral  facilities 
operations,  especially  oil  and  gas  facilities  can  also  impact  special  status  bird  species  relying  on  aural 
cues  such  as  the  greater  sage-grouse.  Alternative  A  is  projected  to  result  in  1,184  new  federal  oil  and 
gas  wells  that  would  result  in  adverse  impacts  from  habitat  loss  and  noise  disturbance. 

Surface  disturbance  related  to  powerlines  under  Alternative  A  would  be  approximately  338  acres. 
Powerlines  can  directly  affect  raptor  species  through  electrocution  and  current  policy  requires 
mitigating  construction  methods  to  avoid  electrocution,  when  permitted  on  BLM-administered  lands. 
Wind-energy  development  can  also  directly  affect  raptors  and  other  birds  through  collisions  and 
displacement,  and  indirectly  through  habitat  fragmentation.  Although  renewable  energy  development 
across  all  alternatives  is  anticipated  to  be  equal.  Alternative  A  does  not  exclude  wind-energy 
developments  on  any  part  of  the  Planning  Area  and  the  projected  impacts  to  special  status  bird  species 
from  this  resource  use  is  greatest  under  this  alternative. 

Alternative  A  would  limit  impacts  to  special  status  wildlife  species  by  closing  68,115  acres,  including 
threatened  and  endangered  species  habitat,  to  motorized  vehicle  use  that  can  disturb  special  status 
species.  Projected  surface  disturbance  from  roads  totals  1,966  acres  in  the  short  term  and  983  acres  in 
the  long  term  under  Alternative  A,  contributing  to  habitat  loss  and  potentially  forming  barriers  that 
fragment  habitat  for  some  special  status  wildlife  species  (Appendix  T). 

Livestock  grazing  under  Alternative  A  is  generally  managed  to  provide  for  protection  or  enhancement  of 
other  resource  values  (e.g.,  wildlife).  The  BLM  prohibits  forage  supplements  within  %  mile  of 
riparian/wetland  areas  to  avoid  adverse  impacts  to  this  habitat.  Special  status  wildlife  species 
categories  potentially  affected  by  livestock  and  wild  horse  grazing  include  trophy  game,  game  birds, 
nongame  mammals,  migratory  birds,  and  amphibians. 

Special  Designations  -  Alternative  A 

Under  Alternative  A,  the  BLM  designates  the  Five  Springs  Falls  and  Upper  Owl  Creek  ACECs,  which  have 
special  status  species  as  a  value  of  concern.  Additionally,  Alternative  A  restricts  certain  resource  uses 
and  activities  within  WSR  eligible  waterway  segments,  which  would  beneficially  impact  special  status 
species  that  use  riparian  habitat.  Special  designations  would  limit  adverse  impacts  to  special  status 
wildlife  species  under  Alternative  A. 
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Resources  -  Alternative  A 

The  impacts  of  resource  management  to  special  status  wildlife  species  are  addressed  more  specifically 
below.  An  overview  of  resource  management  as  it  applies  to  special  status  wildlife  species  habitat  is 
included  here  under  each  alternative. 

Fire  and  fuels  management  is  likely  to  cause  similar  impacts  to  special  status  wildlife  species  across  all 
alternatives.  Under  Alternative  A,  wildland  fire  is  used  to  restore  fire-adapted  ecosystems  and  to  reduce 
hazardous  fuels,  likely  resulting  in  long-term  beneficial  impacts  to  all  special  status  wildlife  species, 
except  in  areas  with  lower  precipitation,  where  wildland  fire  is  not  expected  to  enhance  grassland  or 
shrubland  habitats. 

Currently,  the  BLM  manages  invasive  species  primarily  through  cooperative  efforts  with  county  Pest 
Control  Districts.  Recent  permitted  activities  under  APDs,  or  ROWs,  require  weed  treatment  by  the  APD 
or  ROW  holder.  Weeds  have  spread  on  public  lands  in  developed  oil  and  gas  fields,  along  roads  and 
pipelines,  and  with  increasing  recreational  use.  In  general.  Alternative  A  allows  for  expansion  of  these 
resource  uses  and  is  predicted  to  continue  the  spread  of  invasive  species.  The  spread  of  invasive  species 
is  anticipated  to  degrade  sagebrush  and  riparian/wetland  habitats  most  acutely,  and  result  in  adverse 
impacts  to  special  status  wildlife  species  that  depend  on  these  habitats  in  the  long  term. 

Forest  management  under  Alternative  A  pursues  some  measures  anticipated  to  disturb  special  status 
wildlife  species  and  degrade/destroy  habitat.  These  activities  include  precommercial  thinning, 
woodland  treatments,  prescribed  burns,  timber  harvest,  and  clear  cutting  limited  to  300  yards  in  any 
direction.  Flowever,  timber  harvesting  performed  in  a  manner  that  protects  and  benefits  wildlife  would 
limit  disturbance  and  reduce  fuel  loads  to  lower  the  risk  of  wildfire,  providing  long-term  benefits. 

Special  status  wildlife  species  categories  directly  affected  by  forest  management  include  raptors, 
mammals,  and  bats. 

Under  Alternative  A,  the  BLM  manages  grassland  and  shrubland  communities  on  a  small  portion  of  the 
Planning  Area  for  watershed  protection  and  livestock  grazing  without  any  specific  management  actions 
for  improving  these  habitats  for  wildlife.  Reclamation  of  grassland  and  shrubland  vegetation,  especially 
in  lower  precipitation  zones,  would  minimize  long-term  impacts  to  special  status  wildlife  species  that 
depend  on  these  habitats.  Under  Alternative  A,  the  BLM  reclaims  disturbed  areas  by  routinely  seeding, 
or  requiring  permittees  and  operators  to  seed,  these  areas  with  native  seed  mixes  without  specific 
requirements  regarding  topsoil  salvage,  temporary  protective  surface  treatments,  or  reclamation  plans. 
Special  status  wildlife  species  categories  directly  affected  by  grassland  and  shrubland  management  and 
reclamation  include  the  greater  sage-grouse,  raptors,  migratory  birds,  and  nongame  mammals. 

Alternative  A  provides  riparian/wetland  communities  the  third  most  protection,  compared  to  other 
alternatives.  All  riparian/wetland  areas  are  managed  to  meet,  or  make  progress  toward  meeting,  RFC. 
Special  status  wildlife  species  categories  directly  affected  by  riparian/wetland  management  and 
protection  include  raptors,  migratory  birds,  mammals,  and  amphibians. 

Proactive  Management  -  Alternative  A 

In  general,  proactive  management  under  Alternative  A  provides  benefits  and  mitigates  adverse  impacts 
to  special  status  wildlife  species.  Impacts  due  to  proactive  management,  and  other  impacts,  are 
described  in  detail  under  each  special  status  wildlife  species  category  below. 

Trophy  Game  -  Alternative  A 

The  BLM  implements,  as  appropriate,  various  measures  from  the  existing  state  programmatic  biological 
opinion  for  the  grizzly  bear  to  minimize  adverse  impacts  to  this  species  under  all  alternatives.  Other 
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measures  included  in  Alternative  A  that  may  provide  beneficial  impacts  to  grizzly  bear  habitat  include 
big  game  crucial  winter  range  and  migration  corridor  seasonal  closures  and  restrictions,  seasonal 
surface-disturbance  restrictions  around  raptor  nests,  protection  of  elk  calving  areas,  and  limitations  of 
geophysical  operations  and  other  surface  disturbances  around  greater  sage-grouse  leks,  all  of  which 
may  occur  in  grizzly  bear  habitat. 

Livestock  grazing  management  is  likely  to  result  in  adverse  impacts  to  grizzly  bears  as  a  result  of 
accidental  or  illegal  take  (e.g.,  a  herder  shooting  a  bear  attacking  livestock)  or  bear  removal  by  the 
WGFD  due  to  livestock  depredation.  Conflicts  have  been  more  prevalent  on  sheep  allotments  and  more 
difficult  to  resolve  without  phasing  out  sheep  grazing  (BLM  2005f).  Under  Alternative  A,  the  Planning 
Area  is  open  to  livestock  grazing  except  for  Bighorn  River  tracts,  campgrounds,  and  exclosures,  which 
may  result  in  adverse  impacts  to  grizzly  bears  where  livestock  grazes  in  grizzly  bear  habitat. 

Predatory  Animals  -  Alternative  A 

Under  Alternative  A,  there  are  no  specific  management  actions  for  gray  wolves;  however,  management 
actions  that  protect  the  habitat  gray  wolves  and  their  prey  (primarily  elk)  utilize  are  anticipated  to 
benefit  gray  wolves  in  the  Planning  Area.  Management  actions  limiting  human  activities,  ROW 
development  such  as  roads,  and  habitat  fragmentation  also  will  benefit  gray  wolves.  See  Section  4.4.6 
Fish  and  Wildlife  Resources  -  Wildlife  for  more  detail  on  impacts  to  big  game. 

Under  Alternative  A,  harvesting  timber  in  a  manner  that  protects  and  benefits  wildlife  habitat  values 
would  beneficially  impact  gray  wolves  by  creating  of  patchwork  pattern  of  forest  stands  that  will 
enhance  forage  used  by  elk  and  other  big  game  (BLM  2004f).  However,  new  roads  created  for  timber 
management  may  disturb  and  displace  gray  wolves  with  more  human  access.  Closing  spur  roads  after 
completion  of  timber  management  would  limit  these  impacts. 

Under  Alternative  A,  management  actions  that  may  directly  or  indirectly  minimize  impacts  to  gray 
wolves  include  prescribed  burns  to  enhance  big  game  forage  and  seasonally  prohibiting  surface- 
disturbing  activities  around  active  raptor  nests.  Alternative  A  also  applies  a  CSU  stipulation  for  big  game 
migration  corridors,  indirectly  benefitting  gray  wolves.  These  restrictions  benefit  gray  wolves  only 
where  their  habitats,  or  their  prey's  habitats,  overlap. 

Game  Birds  (Greater  Sage-Grouse)  -  Alternative  A 

See  Table  4-23  for  a  summary  of  management  actions  and  impacts  under  Alternative  A  specific  to 
greater  sage-grouse.  A  detailed  discussion  follows  in  the  sections  below. 

Alternative  A  applies  a  CSU  stipulation  to  prohibit  surface-disturbing  and  disruptive  activities  within  a  % 
mile  of  occupied  greater  sage-grouse  leks  and  a  TLS  to  avoid  such  activities  in  nesting  and  early  brood¬ 
rearing  habitats  within  a  2-mile  radius  of  the  perimeter  of  the  occupied  greater  sage-grouse  leks 
(834,543  acres),  in  identified  greater  sage-grouse  nesting  and  brood-rearing  habitat  outside  the  2  mile 
buffer  (626,564  acres),  and  in  winter  concentration  areas  (172,809  acres).  Such  management  would 
reduce  the  potential  for  adverse  impacts  to  greater  sage-grouse  by  limiting  the  potential  for  ROW  and 
mineral  development  directly  adjacent  to  occupied  leks  year  round,  while  providing  additional 
restrictions  during  sensitive  nesting  and  early  brood-rearing  periods.  However,  Braun  (2002)  indicates 
that  adverse  impacts  to  greater  sage-grouse  can  occur  within  %-  or  Vi-mWe  buffers  and  accordingly 
recommends  no  surface  disturbance  within  3  miles  of  occupied  leks.  Therefore,  Alternative  A  would  still 
allow  development  at  distances  where  declines  in  lek  attendance  or  lek  abandonment  could  occur. 
Combined  with  the  lack  of  an  overall  management  strategy  to  address  landscape-level  threats  to 
sagebrush  habitat  from  human  and  natural  activities.  Alternative  A  is  anticipated  to  result  in  adverse 
impacts  to  greater  sage-grouse  in  the  short  and  long  term. 


Bighorn  Basin  Proposed  RMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


4-311 


Special  Status  Species  -  Wildlife 


Leasable  mineral  development  could  result  in  adverse  impacts  to  greater  sage-grouse  and  their  habitat 
through  changes  to  habitat  components,  habitat  fragmentation,  and  noise  and  other  disruptions.  This 
could  potentially  reduce  survivability  and  breeding  of  affected  populations.  Specific  risks  to  greater 
sage-grouse  from  oil  and  gas  development  include  elevated  mortality  due  to  collisions  with  structures 
and  vehicles,  risk  of  West  Nile  virus  due  to  increased  mosquito  habitat  from  holding  ponds,  stress, 
disturbance  of  birds  that  may  force  them  into  suboptimal  habitats  with  elevated  predation  rates 
(resulting  in  a  decline  in  habitat  suitability),  and  direct  habitat  loss  (Walker  et  al.  2007).  Holloran  et  al. 
(2010)  found  that  male  greater  sage-grouse  yearlings  were  4.6  times  more  likely  to  establish  leks  outside 
compared  to  inside  areas  with  oil  and  gas  infrastructure,  and  yearling  female  avoidance  responses 
indicated  a  loss  of  functional  nesting  habitats  within  3,000  feet  of  the  infrastructure  of  natural  gas  fields. 
These  results  suggest  that  conventional  oil  and  gas  development  adversely  affects  greater  sage-grouse 
by  excluding  individuals  from  developed  areas.  Alternative  A  closes  41,120  acres  of  greater  sage-grouse 
PHMAs  to  oil  and  gas  development,  which  would  limit  these  impacts  (Table  4-22).  However,  adverse 
impacts  could  result  in  areas  that  are  available  for  oil  and  gas  development  subject  to  the  standard  lease 
form  or  open  seasonally.  BLM  authorization  for  permits  to  drill  could  include  conditions  of  approval  that 
would  limit  potential  adverse  impacts  on  greater  sage-grouse  on  a  case-by-case  basis.  However,  unless 
such  conditions  of  approval  are  applied  in  a  coordinated  and  consistent  manner  across  the  Planning 
Area  and  connected  habitats,  they  would  not  alleviate  adverse  impacts  from  oil  and  gas  development. 

The  CSU  restrictions  and  TLS  stipulations  for  surface-disturbing  and  disruptive  activities  described  above, 
as  well  as  the  designation  of  ROW  avoidance  areas,  could  reduce  adverse  impacts  from  the  location  of 
ROW  and  renewable  energy  facilities  on  BLM-administered  land  in  greater  sage-grouse  seasonal 
habitats  and  around  occupied  leks.  In  areas  where  new  ROWs  or  renewable  energy  projects  are 
allowed,  vegetation  loss,  habitat  degradation,  and  invasion  of  exotic  plant  species  could  occur.  New 
ROW  development  could  fragment  formerly  intact  habitat,  severing  greater  sage-grouse  travel  routes  to 
seasonal  habitat  areas.  Disturbance  and  noise  from  human  presence,  vehicles,  and  equipment  could 
cause  greater  sage-grouse  to  temporarily  or  permanently  abandon  the  area.  Habitat  abandonment 
could  lead  to  successful  relocation  if  nearby  habitat  is  available,  while  displacement  to  lower  quality 
habitat  could  reduce  survival  or  reproduction  success  due  to  physiological  stress  or  lack  of  forage  and 
cover  (Blickley  et  al.  2012).  High  profile  structures  associated  with  certain  renewable  energy  or  ROW 
development  or  communication  sites  could  serve  as  perches  for  raptors  that  prey  on  greater  sage- 
grouse,  while  linear  ROW  disturbances  could  enhance  access  for  predatory  animals,  such  as  foxes. 
Management  that  encourages  the  placement  of  new  ROW  and  communication  sites  in  or  near 
previously  disturbed  areas  could  reduce  the  potential  for  adverse  impacts  to  specific  leks  or  habitats  by 
concentrating  development  in  previously  disturbed  areas  less  used  by  greater  sage-grouse. 

Prolonged  fire  suppression  has  allowed  fuels  to  build  up  to  the  point  that  an  unplanned  wildfire  is  likely 
to  be  much  larger  and  greater  in  intensity.  Alternative  A  utilizes  wildland  fires  to  restore  fire-adapted 
ecosystems  and  employs  the  full  suite  of  available  fuels  treatment  options  (mechanical,  chemical,  and 
biological)  across  the  landscape  as  needed  to  restore  vegetative  diversity  and  reduce  the  risk  of 
unnatural  fire  within  those  ecosystems.  Depending  on  the  extent,  location,  severity  of  a  fire,  and  serai 
vegetation  type  affected,  fire  management  would  have  short-term  to  long-term  adverse  impacts  on 
greater  sage-grouse  resulting  from  the  direct  removal  or  alteration  of  habitat  and  injury  or  death  from 
fire  or  smoke  inhalation  or  indirect  effects  including  changes  in  species  movement  patterns  and  lek 
attendance  in  burned  habitat  and  reduced  population  viability.  In  areas  that  are  available  for  fuels 
treatments,  changes  in  vegetation  can  result  in  adverse  impacts  on  greater  sage-grouse,  such  as  direct 
habitat  loss,  habitat  fragmentation,  and  disruption  to  species;  however,  it  can  also  result  in  beneficial 
impacts,  such  as  habitat  restoration.  In  the  short  term,  fuels  treatments  and  prescribed  fires  may  also 
introduce  new  human  presence  that  is  disruptive  to  greater  sage-grouse,  though  the  application  of  CSUs 
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and  TLSs  would  reduce  these  adverse  impacts  by  helping  to  the  limit  the  timing  and  location  of  these 
activities.  Fire  and  fuels  management  actions  that  reset  vegetation  serai  stage  can  increase 
susceptibility  to  invasion  by  undesirable  plant  species.  Noxious  and  invasive  weeds  are  often  of  lower 
value  to  wildlife,  degrade  wildlife  habitat  by  reducing  optimal  cover  or  food,  and  change  site-specific  fire 
ecology  in  ways  that  result  in  the  loss  of  shrub  communities.  Sagebrush-steppe  communities  are  among 
the  ecosystems  most  vulnerable  to  invasion  and  degradation  by  invasive  plant  species. 

Although  both  wildfire  and  prescribed  fire  adversely  affect  habitat  in  the  short  term  by  removing 
vegetation  and  disturbing  soil,  the  long-term  beneficial  effects  of  fire  often  outweigh  the  short-term 
adverse  impacts.  Over  the  short  term,  the  plant  community  is  changed  dramatically  by  a  fire,  as  taller 
and  denser  vegetation  is  replaced  by  a  more  open  habitat.  Additionally,  fire  can  improve  the  quality  of 
greater  sage-grouse  habitat  by  releasing  soil  nutrients,  reducing  fuel  load,  or  setting  back  tree 
encroachment  into  shrubland  or  grassland  habitats.  The  herbaceous  and  woody  plants  that  establish 
following  a  burn  provide  abundant  foliar  tissue  and  seeds.  These  are  more  palatable  for  greater  sage- 
grouse  and  encourage  an  influx  of  insects  that  provide  valuable  nourishment  for  greater  sage-grouse 
chicks.  As  the  area  gradually  recovers,  however,  many  of  the  pre-fire  components  become 
reestablished,  and  the  area  again  supports  a  healthy  plant  community.  This  cycle  may  take  decades  or 
centuries,  depending  on  the  dominant  plant  species.  Alternatively,  vegetation  restoration  might  never 
occur  if  climatic  conditions  are  no  longer  suitable  for  the  former  dominants. 

Managing  the  large  majority  of  BLM-administered  lands  as  open  to  livestock  grazing  could  alter  greater 
sage-grouse  habitats  components  in  a  manner  that  decreases  the  suitability  and  extent  of  greater  sage- 
grouse  habitats  in  the  Planning  Area  (Wyoming  Sage-grouse  Working  Group  2003).  Although  livestock 
grazing  management  has  limited  direct  effects  on  sagebrush  species,  it  affects  the  height  and  density  of 
herbaceous  material  within  sagebrush  vegetation  communities  that  provide  cover  for  greater  sage- 
grouse.  However,  livestock  grazing  management  can  maintain  healthy  rangeland  conditions  that  are 
compatible  with  greater  sage-grouse  habitat  requirements  (i.e.,  nesting,  brood-rearing,  and  summer 
habitat)  when  properly  designed  and  monitored  (Crawford  et  al.  2004).  Managing  the  timing  and 
intensity  of  grazing  can  promote  desirable  plant  communities  and  annual  management  of  the  standing 
crop  to  provide  cover  for  the  greater  sage-grouse  (Wyoming  Office  of  the  Governor  2013).  Monitoring  is 
important  to  ensure  grazing  intensity  and  duration  does  not  remove  required  herbaceous  cover  and 
litter  important  for  maintaining  greater  sage-grouse  habitats.  Although  rangeland  productivity  is 
improving  in  the  Planning  Area,  the  current  focus  of  management  and  monitoring  does  not  emphasize 
the  protective  cover  of  vegetation  and  litter  required  by  greater  sage-grouse.  Therefore,  management 
of  livestock  grazing  under  Alternative  A  may  not  improve  the  quality  or  quantity  of  habitats  for  greater 
sage-grouse,  particularly  given  the  other  threats  affecting  the  species. 

Alternative  A  manages  several  HMAs  for  wild  horses.  In  contrast  to  properly  managed  grazing  livestock, 
year-long  grazing  by  wild  horses  in  HMAs  holds  little  potential  to  improve  habitat  for  greater  sage- 
grouse  due  to  inherent  difficulties  in  managing  wild  horse  distribution  and  forage  utilization.  However, 
population  management  that  meets  the  established  appropriate  management  level  for  wild  horses  in 
the  HMAs  could  help  maintain  wild  horse  use  in  balance  with  habitat  quality  and  quantity  for  greater 
sage-grouse. 

Designing  range  improvement  projects  to  meet  multiple-use  objectives  and  mitigate  impacts  to  other 
resource  values,  and  prohibiting  the  placement  livestock  supplements  within  %  mile  of  water,  wetlands, 
riparian  areas,  reclaimed  or  reforested  areas,  or  other  areas  determined  by  the  authorized  officer 
(which  could  include  greater  sage-grouse  habitats)  could  reduce  impacts  to  greater  sage-grouse. 
Managing  supplement  placement  could  prevent  trampling  and  degradation  of  greater  sage-grouse 
habitat,  particularly  in  riparian/wetland  areas  and  late  season  brood  rearing  habitat.  Supplements 
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would  be  placed  in  locations  that  both  promote  proper  grazing  distribution  and  prevent  inappropriate 
livestock  use  on  riparian  habitat,  minimizing  soil  compaction  and  damage  to  vegetation,  and  could 
decrease  grazing  pressure  and  competition  for  riparian  vegetation.  Water  developments  could  also 
adversely  affect  greater  sage-grouse  habitat,  particularly  in  nesting  habitat  and  riparian  areas,  through 
reductions  in  forage,  cover,  or  possible  nest  trampling  due  to  increased  distribution  of  animals. 

However,  implementation  of  the  Wyoming  Standards  for  Healthy  Rangelands  on  BLM-administered 
lands  could  ensure  that  habitat  is  not  degraded  by  over-use  of  livestock. 

Modifying  identified  hazard  fences  and  requiring  analysis  and  construction  of  new  fences  in  accordance 
with  appropriate  wildlife  needs  and  the  BLM  Fencing  Handbook  1741-1  would  generally  beneficially 
affect  greater  sage-grouse.  Fences  can  affect  greater  sage-grouse  by  creating  travel  barriers,  altering 
distribution  patterns,  increasing  stress  and  energy  loss,  and  causing  injury  or  death  from  entanglement 
or  collisions.  Modifying  or  constructing  fences  to  BLM  standards  could  reduce  impacts  to  greater  sage- 
grouse  by  decreasing  the  chances  of  collision  or  entanglement  if  the  fences  were  fitted  with  anti¬ 
collision  markers.  Studies  in  Wyoming  show  that  fence  markers  can  reduce  sage-grouse  mortality  from 
wire  fence  collision  by  70  to  83  percent  (Christiansen  2009,  Stevens  et  al.  2012).  Where  fences  were 
constructed  with  anti-collision  standards  for  special  status  species,  greater  sage-grouse  could  be  less 
likely  to  be  injured  or  perish  due  to  fence  impacts.  Where  fences  are  constructed  with  perch  inhibitors 
for  raptors,  greater  sage-grouse  would  be  less  likely  to  be  subject  to  hunting  from  predatory  bird 
species.  Removal  of  fences  reduces  threats  of  injury  or  death  from  impacts  to  fences,  opens  up  travel 
corridors,  and  could  allow  access  to  additional  forage  and  cover.  Fences,  regardless  of  their 
construction,  can  reduce  potential  adverse  impacts  from  livestock  trampling  of  cover  and  forage  where 
they  serve  to  exclude  livestock  from  greater  sage-grouse  habitat. 

Designating  25,680  acres  as  ACECs  within  greater  sage-grouse  Key  Habitat  Areas  (Table  4-22)  and 
managing  all  eligible  WSRs  to  maintain  their  suitability  for  inclusion  in  the  NWSRS  would  result  in 
beneficial  impacts  to  greater  sage-grouse.  The  restrictions  on  resource  uses  and  activities  in  these  areas 
would  limit  the  potential  for  habitat  fragmentation  and  loss  from  development,  and  could  limit  stress 
from  human  presence  in  these  areas  during  development.  Conversely,  these  special  designation  areas 
could  draw  recreation  and  tourism,  potentially  increasing  disruptions  from  human  presence  for 
recreational  use. 

Limiting  motorized  travel  across  the  large  majority  of  the  Planning  Area  to  existing  roads  and  trails,  until 
such  time  as  travel  management  planning  is  complete  and  routes  are  either  designated  or  closed,  or 
designated  as  roads  and  trails  could  lessen  impacts  to  greater  sage-grouse  from  vehicle  use.  Route 
closures  will  not  be  determined  until  the  travel  management  process  is  complete,  but  interim- 
management  limiting  cross-country  travel  and  the  construction  of  new  roads  and  routes  could  prevent 
some  adverse  impacts  to  greater  sage-grouse.  Cross-country  motorized  vehicle  use,  which  is  allowed  on 
a  limited  acreage  under  Alternative  A,  may  create  corridors  that  could  be  used  by  predatory  animals  and 
establish  social  trails  that  attract  additional  vehicle  travel.  Motorized  vehicles  could  cause  direct 
mortality  of  greater  sage-grouse.  Linear  disturbances  can  create  barriers  to  movement,  fragmentation 
of  habitat,  and  overall  habitat  loss  for  special  status  species.  Vehicle  travel  may  also  cause  vegetation 
loss,  erosion,  and  the  spread  of  invasive,  non-native  plant  species. 

Alternative  A  uses  DPC  to  emphasize  watershed  protection,  forestland  health,  and  livestock  grazing,  and 
allows  a  wide  variety  of  vegetation  management  techniques  to  achieve  specific  vegetation  community 
objectives.  Temporary  disruptions  from  human  activities  and  vegetation  removal  could  displace  greater 
sage-grouse  into  less  desirable  habitat  and  could  increase  competition  for  available  resources  with  other 
species  and  habitat  uses.  However,  because  the  BLM  would  design  vegetation  treatments  to  meet 
specific  resource  objectives  (including  habitat  and  cover  for  greater  sage-grouse),  the  long-term  benefits 
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from  vegetation  management  could  outweigh  these  short-term  adverse  impacts.  Because  this 
alternative  does  not  manage  specifically  to  maintain  contiguous  blocks  of  native  vegetation 
communities,  it  may  result  in  the  fragmentation  of  habitat  and  may  reduce  the  potential  for  habitat  to 
meet  all  greater  sage-grouse  needs. 

Although  the  extent  of  sagebrush  habitat  degradation  from  the  presence  of  invasive  plant  species  has 
not  been  quantified  for  the  Planning  Area,  there  is  potential  for  these  species  to  proliferate  and 
substantially  affect  greater  sage-grouse  habitats  (Wyoming  Sage-grouse  Working  Group  2003). 
Therefore,  the  anticipated  continued  expansion  and  spread  of  invasive  species  under  Alternative  A 
would  result  in  adverse  impacts  to  greater  sage-grouse  and  sagebrush  habitats. 

Managing  conifer  encroachment  to  improve  wildlife  habitat  and  forest  health  conditions,  and  removing 
encroaching  conifer  in  sagebrush  habitat,  would  benefit  greater  sage-grouse  habitat  over  the  long  term. 
In  addition  to  management  that  reintroduces  wildland  fire  into  historically  fire-adapted  ecosystems, 
treatment  of  conifer  encroachment  could  limit  the  conversion  of  additional  sagebrush-steppe  to  forest, 
and  could  create  additional  habitat  for  greater  sage-grouse  over  the  long  term.  In  the  short  term,  such 
treatments  may  also  introduce  adverse  human  presence  that  is  disruptive  to  the  birds,  or  provide  areas 
that  are  suitable  for  expansion  of  invasive  plant  species. 

Alternative  A  does  not  require  project  proponents  to  locate  facilities  or  use  equipment  that  reduces 
noise  in  proximity  to  greater  sage-grouse  leks.  Noise  above  certain  decibel  levels  may  result  in 
disturbance  of  greater  sage-grouse,  and  studies  have  indicated  that  noise  could  adversely  affect  the 
communication  abilities  of  strutting  males  (LaGory  et  al.  2001;  Dantzker  et  al.  1999).  Holloran  (2005) 
and  Blickley  et  al.  (2012)  suggest  that  noise  emitted  from  drilling  operations  could  reduce  lek 
attendance  by  male  and  possibly  female  greater  sage-grouse. 

Where  surface  disturbances  in  greater  sage-grouse  habitat  occur,  application  of  the  Wyoming  BLM 
Reclamation  Policy  and  requiring  that  reclamation  achieve  vegetation  cover  reestablishment  within  five 
years  could  reduce  long-term  adverse  impacts.  Although  initial  disturbance  would  result  in  habitat  loss, 
reclamation  activities  could  restore  sagebrush  habitat  over  the  long  term.  Some  areas  of  habitat,  such 
as  greater  sage-grouse  winter  concentration  areas,  could  be  difficult  to  restore  to  original  conditions 
due  to  the  composition  and  size  of  sagebrush  in  these  areas.  Surface  disturbance  may  also  provide 
opportunities  for  invasive  plant  species  (e.g.,  cheatgrass)  to  establish,  making  it  difficult  to  restore 
sagebrush  habitat  with  native  species  in  some  areas  and  achieve  reclamation  success. 

Nonpame  (Raptors)  -  Alternative  A 

Special  status  raptor  species  would  be  affected  by  surface-disturbing  activities,  fire  and  fuels 
management,  invasive  species  spread,  motorized  vehicle  use,  livestock  grazing  (Johnson  and  Horn  2008; 
Torre  et  al.  2007),  and  management  actions  for  biological  resources  under  Alternative  A.  The  late 
winter,  spring,  and  early  summer  periods,  when  courtship,  nest  construction,  incubation,  and  early 
brooding  periods  occur,  would  be  more  sensitive  to  disturbance  because  adult  raptors  are  more  prone 
to  abandon  nests  at  these  times  (USFWS  2002). 

Surface  disturbance  causes  localized  adverse  impacts  to  raptor  prey  species  by  temporarily  and 
permanently  disturbing  habitats  for  small  mammals  and  birds.  Under  Alternative  A,  no  activity  or 
surface  disturbance  is  allowed  for  up  to  a  %-mile  radius  from  any  active  raptor  nest  from  February  1 
through  July  31  to  prevent  nest  disturbance  and  abandonment.  Surface-disturbing  activities  are 
restricted  at  known  bald  eagle  nests  and  communal  winter  roosts,  but  not  in  terrestrial  foraging 
habitats,  and  therefore  may  adversely  impact  bald  eagles  (BLM  2003b)  and  other  special  status  raptor 
species.  Bald  eagles  are  also  directly  affected  by  impacts  to  riparian/wetland  habitat.  See  Section  4.4.3 
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Vegetation  -  Riparian/Wetland  Resources  and  the  Nongame  (Migratory  Birds)  section  for  likely  impacts 
to  bald  eagles. 

Constructing  roads,  powerlines,  and  other  development  facilities  can  contribute  to  loss  and 
fragmentation  of  raptor  habitats  and  ultimately  impacts  the  diversity  and  abundance  of  raptor 
populations  (USFWS  2002).  For  example,  utility  poles  can  provide  perching  and  nesting  structures  for 
raptors,  but  also  can  result  in  mortality  to  raptors  through  collision  and  electrocution  (APLIC  and  USFWS 
2005);  current  policy  requires  mitigation  be  applied  to  construction  design  for  power  poles  permitted  on 
BLM-administered  land.  Wind-energy  facilities  can  be  a  source  of  mortality  for  raptors  if  they  collide 
with  wind  tower  blades.  Fligh  mortality  could  result  if  wind  towers  are  placed  along  a  migration  path  or 
in  nesting  habitat.  Wind-energy  facilities  also  could  be  a  source  of  habitat  loss  and  fragmentation,  and 
human  disturbance  from  construction  and  maintenance  activities.  The  ROD  for  Wind  Energy 
Development  (BLM  2005e),  which  guides  management  under  Alternative  A,  provides  BMPs  to  minimize 
impacts  to  raptors,  but  lacks  specific  guidelines  to  avoid  adverse  impacts.  Likewise,  wind-energy 
development  is  considered  on  a  case-by-case  basis  and  no  areas  are  excluded  from  wind-energy 
development  under  Alternative  A,  so  the  potential  impacts  to  raptors  are  greatest  under  this  alternative. 

As  recreational  use  is  often  concentrated  in  riparian  areas,  human  activity  in  these  areas  may  cause  bald 
eagles  to  avoid  or  abandon  otherwise  suitable  habitats  (BLM  2003b).  Developing  or  upgrading 
recreation  sites  and  establishing  day  use  facilities  at  Wardel  and  Flarrington  reservoirs  would  adversely 
impact  bald  eagles  under  Alternative  A.  Similarly,  managing  the  Bighorn  River  SRMA  to  maximize 
recreation  opportunities  may  also  adversely  impact  bald  eagles  due  to  disturbances  from  recreationists. 

Livestock  grazing  in  riparian/wetland  areas  may  indirectly  contribute  to  adverse  impacts  on  bald  eagles 
if  soil  erosion,  degradation  of  stream  bank  conditions,  introduction  of  noxious  weeds,  and  the  reduction 
of  viable  cottonwood  tree  sapling  recruitment  result  (BLM  2003b).  Under  Alternative  A,  the  Bighorn 
River  tracts  are  closed  to  livestock  grazing,  limiting  adverse  impacts  to  bald  eagles  in  these  areas. 

Special  status  raptors  are  affected  by  wildlife-disturbing  activities  that  contribute  to  habitat  loss, 
fragmentation,  and  degradation.  Such  actions  include,  but  are  not  limited  to,  clear-cutting,  snag 
removal,  industrial  activities,  and  invasive  species  control.  For  example,  clear-cutting  directly  impacts 
raptor  habitat  for  those  raptors  (e.g.,  northern  goshawk)  that  prefer  closed  canopies.  Other  raptor 
species,  such  as  ferruginous  hawks,  may  benefit  from  openings  in  the  canopy  when  in  pursuit  of  prey. 
Snag  removal  indirectly  affects  raptors  by  degrading  habitat  and  reducing  potential  nest  sites. 

Alternative  A  allows  for  clear  cutting  and  timber  salvage  of  dead  stands,  which  would  adversely  impact 
raptors  by  reducing  habitat  and  nest  sites.  In  the  long  term,  the  continued  spread  of  invasive  species  in 
the  Planning  Area,  combined  with  the  loss  and  fragmentation  of  raptor  habitats  by  wind  energy,  mineral 
development,  and  associated  infrastructure  projected  under  Alternative  A,  are  expected  to  have  adverse 
impacts  to  special  status  raptor  species. 

Nongame  (Migratory  Birds)  -  Alternative  A 

Although  impacts  to  migratory  birds  on  their  winter  habitat  are  not  subject  to  BLM  management, 
impacts  to  breeding  and  nesting  habitats  from  surface-disturbing  activities,  invasive  species 
management,  fire  and  fuels  management,  and  management  actions  for  biological  resources  on  BLM- 
administered  lands  are  anticipated  for  these  species.  Where  possible,  site-specific  assessments  and 
discretionary  permit  actions  will  mitigate  these  impacts.  Surface  disturbance  is  anticipated  to  have 
localized  adverse  impacts  to  breeding  and  nesting  habitats  for  migratory  birds.  Flabitat  impacts  from 
surface  disturbance  may  include  temporary  and  permanent  loss  of  breeding  and  nesting  habitats  due 
primarily  to  mineral  development.  Fragmentation  and  degradation  of  habitats  for  migratory  birds  also 
are  anticipated  from  surface-disturbing  activities  and  associated  development  and  the  spread  of  invasive 
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species.  In  general,  management  actions  and  projected  development  under  Alternative  A  are  likely  to 
result  in  adverse  impacts  to  migratory  birds  from  habitat  loss,  fragmentation,  and  degradation. 

Because  of  the  diverse  species  in  the  migratory  bird  category,  the  discussion  below  organizes  these 
species  into  the  following  habitat  guilds: 

•  Sagebrush  and  shrubland  species:  Brewer's  sparrow,  loggerhead  shrike,  sage  sparrow,  and  sage 
thrasher 

•  Grassland  species:  Baird's  sparrow,  long-billed  curlew,  and  mountain  plover 

•  Riparian/wetland  species:  yellow-billed  cuckoo,  trumpeter  swan,  and  white-faced  ibis 

Sagebrush  and  Shrubland  Species  -  Similar  to  the  greater  sage-grouse,  the  Brewer's  sparrow,  sage 
sparrow,  and  sage  thrasher  depend  on  sagebrush  habitats,  though  they  may  use  other  shrubland  types, 
particularly  during  the  nonbreeding  season.  The  loggerhead  shrike  uses  a  more  diverse  mix  of  shrubland 
and  grassland  types,  including  sagebrush.  There  are  no  proactive  management  actions  specific  to 
sagebrush  and  shrubland  migratory  birds  under  Alternative  A,  but  measures  to  protect  greater  sage- 
grouse  discussed  under  Game  Birds  would  generally  benefit  other  sagebrush  and  shrubland  species. 
Adverse  and  beneficial  impacts  to  sagebrush  habitats  discussed  under  5ur/oce  Disturbance  and  Game 
Birds  apply  to  migratory  birds  that  occur  in  similar  habitats.  Although  precise  habitat  requirements  may 
vary  between  certain  sagebrush  and  shrubland  species,  restrictions  on  surface  disturbance  are  likely  to 
benefit  the  suite  of  species  in  areas  where  their  ranges  overlap. 

Sagebrush  and  shrubland  species  may  benefit  from  prescribed  fire  used  to  improve  plant  community 
health  in  shrubland  communities,  but  only  where  healthy  native  vegetation  and  adequate  annual 
precipitation  (above  12  to  14  inches)  are  present.  Any  wildland  fire  occurrence  in  lower  precipitation 
zones  or  where  cheatgrass  is  present  would  likely  reduce  sagebrush  and  increase  cheatgrass  occupancy 
(Keeley  2006).  In  the  long  term,  allowable  uses  resulting  in  habitat  loss  would  adversely  impact 
sagebrush  and  shrubland  migratory  birds,  but  management  actions  implemented  under  Alternative  A 
would  limit  adverse  impacts  to  these  species. 

Grassland  Species  -  Grasslands  make  up  less  than  1  percent  of  the  Planning  Area.  Under  Alternative  A, 
there  are  no  management  actions  specific  to  special  status  migratory  birds  that  utilize  grasslands,  other 
than  the  mountain  plover.  Refer  to  Section  4.4.2  Vegetation  -  Grassland  and  Shrubland  Communities 
and  Table  4-21  for  a  discussion  of  management  actions  and  BLM-authorized  activities  that  would  impact 
grasslands  and  would  similarly  affect  migratory  bird  habitat  in  these  areas.  Due  to  its  projected  long¬ 
term  surface  disturbance  and  reclamation  requirements.  Alternative  A  would  result  in  habitat  loss  and 
degradation  in  grasslands. 

Adverse  impacts  to  the  mountain  plover  would  be  minimized  by  implementing  various  conservation 
measures  and  BMPs  under  Alternative  A.  Mountain  plovers  are  often  found  in  association  with  prairie 
dog  towns  because  they  tend  to  prefer  nesting  areas  with  sparse  vegetation  cover,  and  therefore  are 
affected  by  management  actions  for  white-tailed  prairie  dogs  (see  Nongame  [Mammals]).  In  addition, 
mountain  plovers  show  a  nesting  preference  to  areas  heavily  grazed  by  livestock  (BLM  2005g).  Range 
management  practices  that  favor  uniform  grass  cover  of  taller  grasses  and  a  lack  of  bare  patches  reduce 
available  mountain  plover  habitats  (BLM  2005g).  Although  livestock  grazing  management  under 
Alternative  A  could  increase  the  availability  of  suitable  mountain  plover  habitat,  few  beneficial  impacts 
are  anticipated  because  the  Planning  Area  already  has  an  abundance  of  naturally  sparse  habitats  for 
mountain  plover  nesting. 

RIparlan/Wetland  Spec/es-  Although  there  are  no  specific  management  actions  for  special  status 
migratory  birds  that  use  riparian  areas  and  wetlands,  other  biological  resource  management  actions— 
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particularly  those  pertaining  to  water  and  riparian/wetland  areas,  such  as  surface  disturbance 
restrictions,  livestock  grazing  and  riparian  area  management,  and  special  designations— would  affect 
these  species.  While  most  surface-disturbing  activities  will  not  occur  in  riparian/wetland  areas,  adverse 
impacts,  to  a  limited  extent,  may  occur  due  to  erosion  and  increased  sedimentation  in  streams. 
Prohibiting  the  placement  of  salt,  mineral,  or  forage  supplements  would  limit  adverse  impacts  from 
concentrated  livestock  to  riparian/wetland  areas.  Refer  to  Section  4.4.3  Vegetation  -  Riparian/Wetland 
Resources  ond  Table  4-21  for  a  description  of  other  management  actions  and  BLM-authorized  activities 
that  would  impact  wetlands  and  riparian  areas  and  would  similarly  affect  migratory  bird  habitat  in  these 
areas. 

Nonpame  (Mammals)  -  Alternative  A 

Surface-disturbing  activities,  invasive  species  control,  fire  and  fuels  management,  and  management 
actions  for  biological  resources  may  result  in  impacts  to  special  status  nongame  mammals.  Surface 
disturbance  would  have  localized  adverse  impacts  to  special  status  nongame  mammal  habitats, 
including  temporary  displacement,  and  would  fragment  and  degrade  special  status  nongame  mammal 
habitat. 

It  is  important  to  note  that  some  special  status  nongame  mammal  species,  especially  bats,  may  use 
more  than  one  habitat  type  (e.g.,  caves  and  forests/woodlands).  However,  because  of  the  diverse 
species  in  the  special  status  nongame  mammal  category,  the  discussion  below  organizes  these  species 
into  the  following  habitat  guilds: 

•  Sagebrush  and  Shrubland  Species:  white-tailed  prairie  dog  and  black-footed  ferret 

•  Forest  and  Woodland  Species:  Canada  lynx 

•  Cave  Species:  Townsend's  big-eared  bat,  spotted  bat,  and  long-eared  myotis 

Sagebrush  and  Shrubland  Species  -  Similar  to  the  greater  sage-grouse,  special  status  nongame  mammals 
in  this  category  depend  on  sagebrush  habitats  or  other  shrubland  types.  Therefore,  measures  to  protect 
greater  sage-grouse  as  discussed  under  Game  Birds  (Greater  Sage-Grouse)  would  generally  benefit  other 
sagebrush  and  shrubland  species.  Although  precise  habitat  requirements  may  vary  between  certain 
sagebrush  and  shrubland  species,  restrictions  on  surface  disturbance  are  likely  to  benefit  the  suite  of 
species  in  areas  where  their  ranges  overlap.  Likewise,  adverse  impacts  to  sagebrush  habitats  discussed 
for  the  greater  sage-grouse  would  result  in  adverse  impacts  to  these  species.  In  the  long  term,  actions 
implemented  under  Alternative  A  would  benefit  special  status  nongame  mammals  occupying  sagebrush 
habitats  in  designated  greater  sage-grouse  lek  habitat  buffers.  Black-footed  ferrets  are  associated  with 
and  depend  on  prairie  dog  colonies  in  the  Planning  Area.  Due  to  the  BLM's  use  of  conservation 
measures,  terms  and  conditions,  and  BMPs,  measurable  adverse  impacts  from  BLM  actions  to  prairie 
dog  populations  are  not  anticipated  under  Alternative  A. 

Forest  and  Woodland  Species  -  Canada  lynx  prefer  coniferous  forests  and  riparian  areas.  Under 
Alternative  A,  there  are  no  specific  management  actions  for  Canada  lynx;  however,  management  actions 
that  protect  the  Canada  lynx  habitats  and  their  prey  (primarily  snowshoe  hare)  may  result  in  beneficial 
impacts  to  Canada  lynx.  For  example,  prohibition  of  surface  disturbance  within  %  mile  of  active  raptor 
nests  conserves  Canada  lynx  habitats  during  the  TLS  where  these  habitats  overlap  but  would  not  provide 
long-term  protection  to  Canada  lynx.  Maintenance  of  forest  stands  with  dense  vegetative  cover  (i.e., 
prohibiting  precommercial  thinning)  is  important  to  maintaining  snowshoe  hare  populations  and 
therefore  the  presence  of  Canada  lynx  in  the  Planning  Area  (USFS  2005b).  Logging,  forest  health 
management,  and  fire  and  fuels  management  in  aspen  and  coniferous  forests,  in  accordance  with  the 
Lynx  Conservation  Assessment  Strategy,  may  result  in  short-term  impacts  to  Canada  lynx  habitats  by 
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reducing  large  woody  debris  that  may  reduce  cover,  eliminate  den  sites,  reduce  kitten  survival,  and 
reduce  the  availability  of  prey  species  (e.g.,  snowshoe  hare  and  red  squirrel)  (BLM  2005h;  USFS  2005b). 
However,  over  the  long  term,  treatments  may  improve  habitat  for  Canada  lynx  and  its  prey  species  by 
diversifying  forest  structure  and  reducing  fuel  loads.  Alternative  A  does  not  address  old  growth  forest 
areas  in  the  Planning  Area,  but  ensures  an  appropriate  level  of  snag  retention  and  harvests  timber  in  a 
manner  that  protects  wildlife  habitat  values,  minimizing  adverse  impacts  to  the  Canada  lynx. 

Cave  Species  -  Although  bats  can  utilize  a  variety  of  habitats  including  riparian  and  forest  habitat,  cave 
and  karst  habitat  and  abandoned  mines  are  of  importance  for  most  species.  Bats  that  use  caves  for 
roosting,  maternity  colonies,  or  hibernation  could  be  affected  by  surface-disturbing  activities  near  caves, 
cliffs,  or  other  rock  features.  Abandoned  mine  closures  and  recreational  caving  have  been  identified  as 
the  two  major  threats  to  bat  habitats  (Priday  and  Luce  1995).  Alternative  A  allows  activities  in  AMLs  on 
a  case-by-case  basis,  resulting  in  the  second  highest  potential  adverse  impacts  to  bat  habitat. 
Management  that  increases  recreation  and  access  to  caves  may  result  in  adverse  impacts  to  bats.  See 
Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  and  Section  4.1.5  Cave  and  Karst  Resources  for 
impacts  to  bats  and  their  habitat.  Similarly  to  raptors,  bats  are  likely  to  be  adversely  affected  by  wind- 
energy  development. 

Nonpame  (Amphibians)  -  Alternative  A 

Special  status  amphibian  species  in  the  Planning  Area  are  associated  with  riparian,  wetland,  woodland, 
and  forested  habitat  and  are  susceptible  to  impacts  from  habitat  degradation  and  fragmentation, 
pollution,  and  modified  hydrology.  Beneficial  impacts  to  these  species  are  similar  to  the  impacts 
described  under  Nongame  (Migratory  Birds)  for  this  alternative.  The  Great  Basin  spadefoot  toad  may  be 
affected  by  activities  in  sagebrush  communities,  where  this  species  occurs.  Beneficial  impacts  to  the 
Columbia  spotted  frog  are  similar  to  those  described  for  greater  sage-grouse  for  this  alternative. 
Accordingly,  Alternative  A  is  likely  to  result  in  mitigated  adverse  impacts  to  special  status  amphibian 
species.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  more  information  on  impacts  to 
amphibians. 

Alternative  B 

Surface  Disturbance  -  Alternative  B 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the  Planning  Area  (Table  4-1) 
would  result  in  less  loss,  degradation,  and  fragmentation  of  sagebrush  habitat  under  Alternative  B, 
relative  to  Alternative  A.  Erosion  from  surface  disturbance  would  also  result  in  less  impacts  to 
riparian/wetland  habitats  under  Alternative  B.  Surface  disturbance  from  roads  totals  1,229  acres  in  the 
short  term  and  615  acres  in  the  long  term  under  Alternative  B  (Appendix  T),  forming  fewer  barriers  to 
fragment  habitat  than  Alternative  A.  Reclamation  requirements  are  more  stringent  under  Alternative  B, 
likely  resulting  in  the  highest  degree  of  surface  disturbance  mitigation,  compared  to  Alternative  A. 

Resource  Uses  -  Alternative  B 

Minerals  development  under  Alternative  B  would  result  in  similar  adverse  impacts  to  special  status 
wildlife  species  as  under  Alternative  A,  but  to  a  lesser  extent.  Alternative  B  has  fewer  acres  open  to 
mineral  development,  which  would  retain  more  shrubland  and  grassland  habitat,  compared  to 
Alternative  A.  Alternative  B  is  projected  to  result  in  502  new  federal  oil  and  gas  wells  that  would  result 
in  fewer  adverse  impacts  from  less  habitat  loss  and  noise  disturbance  than  Alternative  A. 
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Alternative  B  places  more  restrictions  on  powerline  development  than  Alternative  A,  which  would 
reduce  the  potential  risk  of  raptor  electrocution.  The  BLM  closes  a  portion  of  the  Planning  Area  to  wind- 
energy  development  (1,244,948  acres)  and  avoids  raptor  concentration  areas  and  greater  sage-grouse 
nesting,  brood-rearing,  and  winter  habitat.  Powerline  and  wind-energy  development  under  Alternative 
B  would  therefore  impact  special  status  species  less  than  under  Alternative  A. 

Compared  to  Alternative  A,  Alternative  B  closes  more  area  to  motorized  vehicle  use,  which  can  disturb 
special  status  species,  including  threatened  and  endangered  species  habitat. 

Livestock  grazing  under  Alternative  B  is  generally  managed  to  meet  multiple  use  objectives  over  solely 
livestock  forage  availability.  Although  livestock  grazing  would  be  restricted  more  under  this  alternative, 
this  will  not  necessarily  benefit  special  status  species  that  depend  on  livestock  grazing  to  increase  range 
productivity  and  reduce  vegetation  height,  such  as  the  mountain  plover.  Alternative  B  prohibits  forage 
supplements  within  %  mile  of  riparian/wetland  areas  to  minimize  adverse  impacts  to  this  habitat. 

Special  status  wildlife  species  most  likely  affected  by  livestock  grazing  include  greater  sage-grouse, 
nongame  mammals,  migratory  birds,  and  amphibians. 

Special  Designations  -  Alternative  B 

Three  ACECs  are  expanded  (Carter  Mountain,  Five  Springs  Falls,  and  Upper  Owl  Creek)  and  three  new 
ACECs  are  designated  (Chapman  Bench,  Clarks  Fork  Canyon,  and  Rattlesnake  Mountain)  with  special 
status  species  values  of  concern  under  Alternative  B,  providing  greater  potential  benefits  to  special 
status  wildlife  species  than  Alternative  A.  Alternative  B  manages  WSR  suitable  waterway  segments 
similarly  to  Alternative  A,  though  places  greater  restrictions  on  resource  uses  and  activities  with 
proportional  beneficial  impacts  to  special  status  species  in  riparian  habitat. 

Resources  -  Alternative  B 

Fire  and  fuels  management  is  likely  to  cause  similar  impacts  to  special  status  wildlife  species  across  all 
alternatives.  Under  Alternative  B,  the  BLM  would  use  wildland  fire  to  restore  fire-adapted  ecosystems 
and  reduce  hazardous  fuels,  likely  resulting  in  long-term  beneficial  impacts  to  special  status  wildlife 
species  in  areas  of  higher  precipitation.  Due  to  the  reliance  on  natural  process  before  active  restoration, 
achieving  fire-adapted  ecosystems  is  less  likely  under  Alternative  B.  Flowever,  treatments  are  used  in 
the  WUI  to  protect  structures  from  fire,  potentially  adversely  affecting  special  status  wildlife  species  in 
the  short  term  if  treatments  require  surface  disturbance  or  alter  vegetative  cover,  but  benefitting  them 
in  the  long  term  if  treatments  reduce  the  chance  of  catastrophic  wildfire  that  could  destroy  greater 
expanses  of  habitat. 

In  general.  Alternative  B  limits  the  expansion  of  resource  uses,  and  therefore  may  result  in  less  invasive 
species  spread  relative  to  Alternative  A.  Invasive  species  would  therefore  impact  special  status  wildlife 
species  less  under  Alternative  B. 

Forest  management  under  Alternative  B,  by  generally  pursuing  natural  processes  to  meet  forest  health 
goals,  would  adversely  impact  special  status  wildlife  species  less  than  Alternative  A  from  destroying  or 
degrading  habitat.  Additionally,  the  BLM  retains  old  growth  forests,  providing  beneficial  impacts  to 
special  status  wildlife  species,  especially  raptors  and  bats. 

Grassland  and  shrubland  management  under  Alternative  B  would  provide  greater  potential  beneficial 
impacts  to  special  status  wildlife  species  than  Alternative  A.  Under  Alternative  B,  the  BLM  manages 
grassland  and  shrubland  communities  to  achieve  or  make  progress  towards  the  reference  state  plant 
community  based  on  ESDs,  and  maintains  and  enhances  important  plant  communities  on  large, 
contiguous  blocks  of  land.  These  measures  are  likely  to  result  in  the  greatest  natural  vegetation 
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diversity  and  slow  the  spread  of  invasive  species,  benefiting  special  status  wildlife  species,  especially 
greater  sage-grouse,  nongame  mammals,  and  migratory  birds. 

Alternative  B  provides  more  protection  for  riparian/wetland  communities  than  Alternative  A.  All 
riparian/wetland  areas  are  managed  to  achieve  DPC,  likely  resulting  in  more  diverse  riparian/wetland 
habitat  that  will  provide  greater  benefits  to  special  status  wildlife  species. 

The  Absaroka  Front  Management  Area,  designated  under  Alternative  B,  provides  additional  habitat 
protection  goals  that  would  likely  benefit  special  status  wildlife  species  including  migratory  birds, 
raptors,  bats,  grizzly  bears,  and  gray  wolves  that  depend  on  upper-elevation  shrub/grassland  and  forest 
habitats. 

Proactive  Management  -  Alternative  B 

In  general,  proactive  management  under  Alternative  B  provides  more  benefits,  and  mitigates  adverse 
impacts  to  special  status  wildlife  species  to  a  greater  extent  than  Alternative  A.  Impacts  due  to 
proactive  management,  in  addition  to  other  impacts,  are  described  in  more  detail  under  each  special 
status  wildlife  species  category  below. 

Trophy  Game  -  Alternative  B 

The  BLM  implements,  as  appropriate,  various  measures  from  the  existing  state  programmatic  biological 
opinion  for  the  grizzly  bear  to  minimize  adverse  impacts  to  this  species  under  Alternative  B.  Alternative 
B  includes  other  measures,  similar  to  Alternative  A  that  may  provide  beneficial  impacts  to  grizzly  bear 
habitat.  The  closure  of  the  Absaroka  Front  Management  Area  to  various  resource  uses  is  also  likely  to 
result  in  beneficial  impacts  to  grizzly  bears  by  reducing  activities  that  can  potentially  fragment  habitat. 

Alternative  B  closes  elk  and  bighorn  sheep  crucial  winter  range  and  greater  sage-grouse  Key  Flabitat 
Areas  to  livestock  grazing  and  prohibits  domestic  sheep  grazing  on  pronghorn  crucial  winter  range. 
These  management  actions  would  beneficially  impact  grizzly  bears  in  areas  where  grazing  prohibitions 
overlap  with  grizzly  bear  habitat  by  reducing  the  potential  for  conflict  that  may  result  in  accidental  or 
illegal  take  or  WGFD  removal. 

Predatory  Animals  -  Alternative  B 

Under  Alternative  B,  there  are  no  specific  management  actions  for  gray  wolves;  however,  management 
actions  that  protect  the  habitat  gray  wolves  and  their  prey  (primarily  elk)  utilize  may  benefit  gray  wolves 
in  the  Planning  Area.  Management  actions  limiting  human  activities,  ROW  development  such  as  roads, 
and  habitat  fragmentation  also  would  benefit  gray  wolves.  See  Section  4.4.6  Fish  and  Wildlife  Resources 
-  Wildlife  for  more  detail  on  impacts  to  big  game. 

Flarvesting  timber  only  where  natural  processes  are  unable  to  accomplish  forest  health  goals  would 
minimize  short-term  impacts  from  disturbance  and  displacement  to  gray  wolves,  but  may  result  in  less 
long-term  beneficial  impacts  than  Alternative  A  by  limiting  widespread  diversification  of  forest  stand 
structure.  Closing  timber  management  roads  not  required  for  existing  uses  would  benefit  gray  wolves 
by  reducing  human  access  and  habitat  fragmentation. 

Under  Alternative  B,  management  actions  that  minimize  adverse  impacts  to  gray  wolves  include  habitat 
enhancement  projects  in  sagebrush  communities,  aspen  restoration,  prohibiting  livestock  grazing,  and 
seasonally  prohibiting  surface-disturbing  activities  around  active  raptor  nests.  These  restrictions  benefit 
gray  wolves  only  where  the  habitats  overlap.  Under  Alternative  B,  resource  use  restrictions  in  the 
Absaroka  Front  Management  Area  may  be  the  most  beneficial  to  big  game,  and  therefore  to  gray 
wolves. 
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Game  Birds  (Greater  Sape-Grouse)  -  Alternative  B 

See  Table  4-23  for  a  summary  of  management  actions  and  impacts  under  Alternative  B  specific  to 
greater  sage-grouse.  A  detailed  discussion  follows  in  the  sections  below. 

Under  Alternative  B,  estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the 
Planning  Area  would  result  in  less  loss,  degradation,  and  fragmentation  of  sagebrush  habitats  than 
under  Alternative  A.  In  addition.  Alternative  B  manages  to  maintain  continuous  blocks  of  native  plant 
communities,  such  as  sagebrush  habitat.  Alternative  B  prohibits  surface-disturbing  and  disruptive 
activities  (including  ROWs)  within  0.6  mile  of  occupied  greater  sage-grouse  leks  and  limits  anthropogenic 
disturbance  to  one  location  that,  when  combined  with  existing  disturbances,  comprises  less  than  5 
percent  of  sagebrush  habitat  per  640-acre.  Overall,  Alternative  B  would  result  in  less  surface 
disturbance  and  habitat  loss,  degradation,  and  fragmentation  and  therefore  less  impact  to  greater  sage- 
grouse  than  Alternative  A. 

Alternative  B  closes  greater  sage-grouse  Key  Habitat  Areas  (1,490,758  acres)  to  new  mineral  leasing, 
which  would  largely  eliminate  potential  adverse  impacts  from  oil  and  gas  development  including 
displacement,  habitat  abandonment,  human  presence  and  noise,  and  possible  offsite  impacts,  including 
erosion,  and  spread  of  invasive,  non-native  plant  species.  Applying  a  NSO  stipulation  within  0.6  mile  of 
occupied  leks,  including  leks  outside  of  Key  Habitat  Areas,  would  limit  potential  adverse  impacts  from  oil 
and  gas  development  (Holloran  et  al.  2010)  to  a  greater  extent  than  the  CSU  restriction  applied  within 
0.25  miles  of  occupied  leks  under  Alternative  A.  Stipulations  on  fluid  mineral  exploration  and 
development  under  this  alternative  could  reduce  avoidance  behavior  and  displacement  of  birds,  loss  of 
habitat,  and  mortality  from  collisions  with  structures  or  increased  incidence  of  West  Nile  Virus.  In 
addition,  limiting  disturbance  from  oil  and  gas  wells  to  no  more  than  15  acres  per  640-acre  section  could 
maintain  a  more  contiguous,  uninterrupted  seasonal  habitats  for  greater  sage-grouse,  thus  facilitating 
greater  habitat  connectivity. 

Alternative  B  excludes  ROW  development  on  132,194  acres  in  greater  sage-grouse  Key  Habitat  Areas 
(Map  40;  Table  4-22)  year  round  and  applies  a  TLS  to  avoid  surface-disturbing  and  disruptive  activities 
(including  ROW  development  and  other  discretionary  surface  disturbing  activities)  in  greater 
sage-grouse  nesting  and  early  brood-rearing  habitat  (310,749  acres)  and  within  a  3-mile  radius  of  the 
perimeter  of  occupied  greater  sage-grouse  leks  in  those  habitats  (1,526,277  acres).  Restricting  ROW 
development  in  these  areas  would  reduce  the  potential  for  the  types  of  adverse  impacts  described 
under  Alternative  A  (e.g.,  increased  susceptibility  to  the  establishment  of  nonnative,  invasive  plant 
species,  habitat  fragmentation,  or  increased  predation  potential),  across  these  important  habitats.  As 
discussed  in  Alternative  A,  limiting  disruptive  activities  and  habitat  disturbances  within  3  miles  of  lek  is 
recommended  to  maintain  viable  greater  sage-grouse  populations. 

Alternative  B  uses  wildland  fire  and  other  vegetation  treatments  to  restore  fire-adapted  ecosystems  in 
the  Planning  Area,  and  impacts  on  greater  sage-grouse  would  be  similar  to  those  described  under 
Alternative  A.  Establishing  a  natural  fire  regime  in  fire-adapted  ecosystems  and  reducing  fuel  loads  in 
the  Planning  Area  may  lower  the  risk  of  catastrophic  fire  in  areas  with  sufficient  native  vegetation  and 
precipitation  over  the  long  term.  As  discussed  under  Alternative  A,  however,  short-term  impacts  on 
greater  sage-grouse  would  occur  where  fires  result  in  direct  removal  or  alteration  of  habitat,  injury  or 
death  from  fire  or  smoke  inhalation,  or  indirect  effects  including  changes  in  species  movement  patterns 
and  lek  attendance  in  burned  habitat.  Although  Alternative  B  would  require  careful  coordination  of 
proposed  prescribed  fires  and  fuels  treatments  with  greater  sage-grouse  conservation  objectives,  but  is 
unlikely  impede  the  use  of  these  tools  to  reduce  the  risk  of  catastrophic  wildland  fires.  Greater  reliance 
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on  natural  processes  in  wildland  fire  management  could  reduce  disturbance  from  new  human  presence 
during  fuels  treatments,  and  would  reduce  short-term  adverse  impacts  compared  to  Alternative  A. 

Under  Alternative  B,  the  BLM  closes  extensive  areas  to  livestock  grazing,  including  greater  sage-grouse 
Key  Habitat  Areas  (1,129,612  acres),  which  could  have  adverse  and  beneficial  impacts,  depending  on 
site-specific  range  conditions  and  grazing  practices.  Poor  livestock  grazing  management  can  have  long¬ 
term,  adverse  impacts  to  greater  sage-grouse  by  degrading  habitat  (WGFD  and  BLM  2007). 
Approximately  154  of  the  328  grazing  allotments  within  the  Planning  Area,  or  portions  of  those 
allotments,  were  identified  as  not  meeting  one  or  more  of  the  Wyoming  Standards  for  Healthy 
Rangelands  as  of  the  most  recent  assessment  and  213  allotments  or  portions  of  allotments  in  greater 
sage-grouse  PHMAs  (similar  to  Key  Habitat  Areas)  have  been  identified  for  improvements  in  livestock 
management  and  range  conditions  (Appendix  P).  For  Key  Habitat  Areas  in  which  range  conditions  are 
not  meeting  the  Wyoming  Standards  for  Healthy  Rangelands  and  livestock  grazing  is  the  cause,  closing 
these  areas  may  benefit  greater  sage-grouse  by  improving  habitat  conditions  over  long  time  periods  (40 
years  or  more)  (Crawford  et  al.  2004).  Within  Key  Habitat  Areas,  these  closures  would  eliminate  the 
potential  for  adverse  impacts  to  greater  sage-grouse  due  to  loss  of  herbaceous  cover  from  overgrazing, 
invasive  weed  spread  by  livestock,  degradation  of  unfenced  riparian  areas  and  water  sources  from 
concentrated  grazing  and  trampling,  or  drowning  hazards  posed  by  stock  watering  features. 

On  Wyoming  big  sagebrush  sites  with  dense  sagebrush  and  an  understory  of  annual  grasses,  reductions 
in  livestock  grazing  may  hasten  further  habitat  degradation  if  ungrazed  fuel  loads  increase  the  chance  of 
wildfires  that  kill  sagebrush  over  large  areas  (Crawford  et  al.  2004).  Appropriate  grazing  intensity  and 
duration  has  been  shown  to  maintain  suitable  greater  sage-grouse  habitat  (WGFD  and  BLM  2007)  and  in 
some  cases,  light-to-moderate  livestock  grazing  may  improve  greater  sage-grouse  habitat  by  increasing 
herbaceous  vegetation  in  arid-to-semiarid  areas  (Holechek  et  al.  2006).  Eliminating  livestock  grazing  in 
areas  where  grazing  has  improved  habitat  conditions  for  greater-sage  grouse  could  have  adverse 
impacts. 

The  management  of  range  improvements  and  supplements  would  result  in  similar  impacts  to  those 
described  under  Alternative  A.  Like  Alternative  A,  locating  new  fences  in  a  manner  that  minimizes 
disturbance  to  greater  sage-grouse  habitat  and  increasing  the  visibility  of  existing  fences  would  be 
beneficial  to  greater  sage-grouse.  Additional  restrictions  on  the  placement  of  supplements  under 
Alternative  B  would  reduce  adverse  impacts  from  concentrated  grazing  compared  to  Alternative  A. 
Alternative  B  includes  a  larger  supplement  placement  buffer  (1/2  mile)  around  water,  wetlands,  riparian 
areas,  reclaimed  or  reforested  areas,  or  other  areas  determined  by  the  authorized  officer  than  does 
alternative  A,  reducing  the  potential  for  adverse  impacts  to  soils  and  habitats  in  these  areas.  Impacts 
from  the  placement  of  water  developments  and  other  range  improvement  projects  would  be  similar  to 
those  described  under  Alternative  A. 

The  effects  of  wild  horse  grazing  in  HMAs  would  be  similar  to  those  under  Alternative  A. 

Special  designations  under  Alternative  B  would  provide  additional  beneficial  impacts  to  greater  sage- 
grouse  through  the  application  of  resource  use  restrictions  over  a  larger  area  than  under  Alternative  A. 
ACECs  under  Alternative  B  encompass  96,272  acres  of  greater  sage-grouse  Key  Habitat  Areas  (Table  4- 
22),  which  would  restrict  resource  uses  and  activities  that  could  adversely  impact  greater  sage-grouse. 

Travel  management  under  Alternative  B  would  have  similar  adverse  impacts  to  those  described  under 
Alternative  A,  though  to  a  lesser  extent  due  to  additional  restrictions.  Alternative  B  limits  travel  in 
greater  sage-grouse  Key  Habitat  Areas  to  designated  roads  and  trails  with  a  seasonal  closure  during 
sensitive  breeding  and  early  brood-rearing  periods  (February  1  to  July  31).  This  restriction  would  limit 
the  potential  for  motorized  vehicle  related  adverse  impacts  during  periods  when  birds  could  be  sensitive 
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to  human  disruptions  until  travel  management  is  aligned  to  greater  sage-grouse  conservation  objectives 
through  subsequent  planning  processes.  Managing  new  road  construction  in  and  adjacent  to  greater 
sage-grouse  habitat  consistent  with  restrictions  on  surface-disturbing  and  disruptive  activities  would 
limit  the  creation  of  new  roads  near  occupied  leks,  reducing  the  potential  for  new  fragmentation, 
disruption,  and  direct  habitat  loss  in  these  areas. 

Managing  to  achieve  or  make  progress  towards  reference  state  plant  communities  based  on  site  ESD, 
and  requiring  that  the  appropriate  functional  structural  plant  groups  be  present  would  provide  more 
comprehensive  targets  for  and  measures  of  vegetation  treatment  success  compared  to  management 
under  Alternative  A.  The  use  of  ESDs  in  designing  vegetation  treatments  in  sage-grouse  habitat  would 
help  to  maintain  vegetation  health,  soil  stability,  and  productivity  over  the  long-term,  as  well  as  reduce 
adverse  impacts  from  the  introduction  and  spread  of  invasive  plant  species  that  could  alter  or  degrade 
the  native  landscape  and  cause  greater  sage-grouse  to  move  from  high  quality  habitat  to  areas  of  lower 
quality,  less  desirable  habitat.  Alternative  B  requires  the  treatment  of  at  least  200  acres  of  sagebrush 
communities  annually,  which  would  ensure  continued  efforts  to  make  progress  toward  ESDs  in  greater 
sage-grouse  habitat  over  the  life  of  the  plan. 

The  management  of  conifer  encroachment  in  sagebrush  under  Alternative  B  would  be  similar  to 
management  under  Alternative  A,  and  impacts  would  be  similar  to  those  described  under  that 
alternative.  The  greater  reliance  on  natural  process  to  manage  forest  and  other  habitats  under  this 
alternative  could  result  in  slower  progress  on  addressing  conifer  encroachment  under  this  alternative, 
though,  conversely,  the  use  of  natural  processes  would  also  limit  disruption  due  to  human  presence 
during  treatment  to  a  greater  extent  than  management  under  Alternative  A. 

Although  surface  disturbance  results  in  short-term  habitat  loss  and  damage,  the  reclamation 
requirements  of  Alternative  B  help  maintain  long-term  habitat  quality  in  all  habitat  types,  including 
sagebrush.  Interim  and/or  final  reclamation  of  surface  disturbance  under  Alternative  B  requires  50 
percent  vegetative  cover  within  three  growing  seasons  and  80  percent  cover  within  5  years.  The  BLM 
requires  development  of  an  appropriate  reclamation  plan  before  authorization  of  any  surface-disturbing 
activity.  In  addition  to  requiring  topsoil  salvage  and  segregation  for  all  surface-disturbing  activities. 
Alternative  B  requires  the  reestablishment  of  healthy  native  plant  communities  based  on  preexisting 
composition  in  the  area.  These  actions  are  anticipated  to  increase  reclamation  success  and  minimize 
the  establishment  of  invasive  weeds  in  comparison  to  Alternative  A,  resulting  in  fewer  adverse  impacts 
to  greater  sage-grouse  habitats. 

Limiting  new  sources  of  noise  to  levels  of  10  dBA  above  ambient  noise  at  the  perimeter  of  leks  from  6 
PM  to  8  AM  during  initiation  of  breeding  would  reduce  adverse  impacts  to  greater  sage-grouse  from 
noise  generated  by  oil  and  gas  facilities  or  other  development. 

Nonpame  (Raptors)  -  Alternative  B 

Surface-disturbing  activities,  renewable  energy  development,  invasive  species  control,  motorized  vehicle 
use,  livestock  grazing  (Johnson  and  Horn  2008;  Torre  et  al.  2007;  Jones  2000),  and  management  actions 
for  biological  resources  would  adversely  impact  raptors  less  under  Alternative  B  than  under 
Alternative  A.  Compared  to  Alternative  A,  restrictions  around  raptor  nests  are  more  extensive  under 
Alternative  B  and  TLS  are  species-specific,  resulting  in  fewer  direct  impacts  to  nesting  raptors. 
Additionally,  the  BLM  applies  a  seasonal  2-mile  buffer  to  active  ferruginous  hawk  nests  and  a  year-round 
CSU  stipulation  to  protect  all  raptor  nest  sites.  Alternative  B  protects  more  BLM-administered  surface 
surrounding  raptor  nests  compared  to  Alternative  A,  resulting  in  greater  beneficial  impacts  to  special 
status  raptor  species.  Alternative  B  is  projected  to  result  in  fewer  acres  of  surface  disturbance  and 
therefore  will  have  less  adverse  impact  on  special  status  raptor  terrestrial  foraging  habitat. 
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Alternative  B  would  place  more  restrictions  on  powerline  development  than  Alternative  A,  which  would 
reduce  the  potential  for  adverse  impacts  to  raptors  due  to  electrocution.  Wind-energy  development  is 
avoided  in  raptor  concentration  areas,  and  approximately  1,244,948  acres  are  renewable  energy 
exclusion  areas  under  Alternative  B,  thereby  decreasing  the  potential  to  fragment  habitats  and  directly 
impact  raptors  from  collisions  or  displacement  relative  to  Alternative  A.  The  BLM  prohibits  clear  cutting 
under  Alternative  B,  and  uses  salvage  operations,  including  appropriate  levels  of  snag  retention,  to 
improve  wildlife  habitat.  These  actions  would  result  in  beneficial  impacts  by  protecting  and  enhancing 
more  habitat  for  those  raptors  that  prefer  closed  canopy  habitats,  compared  to  Alternative  A. 

Alternative  B  would  continue  to  improve  rangeland  productivity  and  slow  the  spread  of  invasive  species 
to  a  greater  extent  than  Alternative  A.  Overall,  the  restrictions  to  surface-disturbing  activities,  wind- 
energy  development,  and  livestock  grazing  and  proactive  management  to  maintain  native  vegetation 
under  Alternative  B  would  protect  more  raptor  habitats  compared  to  Alternative  A. 

Allowing  surface-disturbing  activities  in  riparian/wetland  areas  would  adversely  impact  bald  eagles 
through  displacement  and  habitat  loss.  Recreational  activities  would  cause  impacts  similar  to  those 
under  Alternative  A  for  bald  eagles,  but  to  a  lesser  extent.  Maintaining  current  facilities  and  not 
providing  campsites  at  Wardel  and  Harrington  reservoirs  would  cause  fewer  adverse  impacts  to  bald 
eagles  by  limiting  human  activity  in  these  areas.  Impacts  to  bald  eagles  in  the  Bighorn  River  SRMA  are 
likely  to  be  less  under  Alternative  B  than  under  Alternative  A,  because  managing  the  area  to  provide  a 
"moderate"  level  of  recreation  experience  would  involve  less  intensive  forms  of  recreation  and  less 
human  activity. 

Closing  more  acres  to  livestock  grazing  under  Alternative  B  (1,984,211  acres)  would  result  in  less 
potential  adverse  impact  to  bald  eagles  from  riparian  habitat  degradation  than  under  Alternative  A. 

Nonpame  (Mipratorv  Birds)  -  Alternative  B 

Under  Alternative  B,  short-  and  long-term  surface  disturbance  are  anticipated  to  be  less;  therefore, 
associated  adverse  impacts  to  breeding  and  nesting  habitats  for  migratory  birds  are  anticipated  to  be 
less  than  under  Alternative  A.  The  impacts  to  migratory  birds  from  wind-energy  development  under 
Alternative  B  would  also  be  less  than  under  Alternative  A. 

Sagebrush  and  Shrubland  Species  -  Alternative  B  applies  larger  buffers  around  greater  sage-grouse  leks 
and  in  nesting  or  early  brood-rearing  habitats  to  conserve  sagebrush  habitat  than  under  Alternative  A 
(see  Game  Birds).  Alternative  B  would  result  in  less  surface  disturbance  that  may  result  in  habitat  loss 
and  has  more  stringent  requirements  for  reclamation,  which  would  reduce  impacts  to  migratory  birds 
that  depend  on  sagebrush  and  shrubland  habitats  relative  to  Alternative  A. 

Grassland  Species  -  Actions  in  grassland  habitat,  such  as  surface-disturbing  activities,  reclamation, 
invasive  species  control,  and  livestock  and  wildlife  grazing  impact  special  status  migratory  bird  species. 
BLM  actions  under  Alternative  B,  including  designation  of  the  Chapman  Bench  ACEC,  would  result  in  less 
adverse  impact  to  grassland  habitat  and  would  protect  more  grassland  habitat  from  fragmentation  than 
under  Alternative  A.  Management  actions  for  white-tailed  prairie  dogs  (see  Nongame  [Mammais])  may 
affect  the  mountain  plover  and  long-billed  curlew,  as  these  species  nest  in  areas  with  sparse  vegetation. 
Greater  restrictions  on  livestock  grazing  under  Alternative  B  may  result  in  adverse  impacts  to  mountain 
plover  by  reducing  available  mountain  plover  habitat  (i.e.,  heavily  grazed  areas  and  areas  with  bare 
patches);  however,  managing  areas  to  create  preferred  habitat  for  the  mountain  plover,  would  likely 
provide  a  net  benefit  to  this  species. 

Riparian/Wetiand  5pec;es-  Although  there  are  no  specific  management  actions  for  special  status 
migratory  birds  that  use  riparian  areas  and  wetlands,  other  biological  resource  management  actions— 
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particularly  those  pertaining  to  water  and  riparian/wetland  areas,  such  as  surface  disturbance 
restrictions,  livestock  grazing  and  riparian  area  management,  and  special  designations— would  affect 
these  species.  Overall,  restrictions  on  surface  disturbance,  management  of  invasive  species  and 
livestock  grazing,  and  managing  riparian/wetland  areas  to  achieve  DPC  under  Alternative  B  would 
protect  and  enhance  more  riparian/wetland  habitat  and  benefit  special  status  migratory  birds  in  the 
Planning  Area  more  than  under  Alternative  A. 

Nonpame  (Mammals)  -  Alternative  B 

Surface-disturbing  activities,  invasive  species  control,  fire  and  fuels  management,  livestock  grazing 
management,  and  management  actions  for  biological  resources  under  Alternative  B  would  result  in  less 
adverse  impacts  to  special  status  nongame  mammals  than  under  Alternative  A. 

Sagebrush  and  Shrubland  Species  -  Sagebrush  and  shrubland  special  status  nongame  mammal  species 
would  generally  benefit  from  management  actions  limiting  habitat  fragmentation  and  surface 
disturbance  in  sagebrush  and  shrubland  communities.  Measures  to  protect  and  reduce  potentially 
adverse  impacts  to  greater  sage-grouse,  as  discussed  under  Game  Birds,  benefit  special  status  sagebrush 
and  shrubland  nongame  mammal  species.  Decreased  surface  disturbance  and  less  habitat 
fragmentation  under  Alternative  B  would  limit  adverse  impacts  to  special  status  nongame  mammal 
species  more  than  Alternative  A.  In  addition,  an  NSO  restriction  placed  on  prairie  dog  colonies  suitable 
for  black-footed  ferret  reintroduction  and  the  Sage  Creek  Prairie  Dog  Town  would  benefit  both  species. 
Alternative  B  provides  more  overall  beneficial  impacts  to  these  species  compared  to  Alternative  A. 

Forest  and  Woodland  Species  -  Under  Alternative  B,  there  are  no  specific  management  actions  for 
Canada  lynx;  however,  management  actions  that  protect  the  habitats  Canada  lynx  and  their  prey 
(primarily  snowshoe  hare)  utilize  are  anticipated  to  result  in  beneficial  impacts  to  Canada  lynx.  Under 
Alternative  B,  fewer  short-term  adverse  impacts  to  Canada  lynx  would  result  from  forest  treatments; 
however,  less  stand  diversification  over  the  long  term  may  result  in  less  beneficial  impacts  to  Canada 
lynx  habitat  and  the  habitats  of  its  prey  species.  Prohibiting  clear-cutting  and  precommercial  thinning, 
except  for  fuels  treatments,  retains  more  woody  debris  than  Alternative  A  to  provide  cover  and  den 
sites  and  enhance  the  availability  of  prey  species.  Alternative  B  retains  old  growth  forest  areas  and, 
when  possible,  retains  connectivity  of  existing  or  potential  old  growth  areas,  benefiting  Canada  lynx 
more  than  Alternative  A.  Alternative  B  would  result  in  greater  short-term  beneficial  impacts  to  Canada 
lynx  habitats  than  Alternative  A  due  to  greater  restrictions  on  surface-disturbing  activities,  but  long-term 
habitat  improvement,  especially  from  fire  and  fuels  management  to  prevent  landscape-scale  fires,  may 
be  limited. 

Cave  Species  -  Bats  using  caves  for  roosting,  maternity  colonies,  or  hibernation  may  be  affected  by 
surface-disturbing  activities  near  caves,  cliffs,  or  other  rock  features.  The  BLM  closes  caves  during 
critical  periods  for  bats  and  prohibits  activities  within  %  mile  of  AML  sites  under  Alternative  B,  providing 
more  beneficial  impacts  than  Alternative  A.  As  renewable  energy  development  is  excluded  in  a  large 
area,  the  potential  impacts  from  wind-energy  development  to  bats  are  less  under  Alternative  B  than 
Alternative  A. 

Nonpame  (Amphibians)  -  Alternative  B 

Potential  impacts  to  special  status  amphibians  are  correlated  with  impacts  to  riparian/wetland  habitats. 
The  adverse  impacts  under  Alternative  B  would  be  similar  to  those  described  for  special  status  migratory 
birds  that  use  riparian/wetland  habitats  and  less  than  those  under  Alternative  A.  Potential  adverse 
impacts  to  the  Great  Basin  spadefoot  toad  would  be  proportional  to  impacts  to  sagebrush  habitats  and 
are  anticipated  to  be  similar  to  those  described  for  special  status  migratory  birds  and  greater  sage- 
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grouse.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  more  information  on  impacts  to 
amphibians. 

Alternative  C 

Surface  Disturbance  -  Alternative  C 

Under  Alternative  C,  estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the 
Planning  Area  (Table  4-1)  would  result  in  the  greatest  loss,  degradation,  and  fragmentation  of  sagebrush 
habitat  compared  to  the  other  alternatives.  Erosion  from  surface  disturbance  would  cause  the  greatest 
impact  to  riparian/wetland  habitats  under  Alternative  C.  Surface  disturbance  from  roads  totals  4,638 
acres  in  the  short  term  and  2,319  acres  in  the  long  term  under  Alternative  C,  potentially  forming  the 
most  barriers  to  fragment  habitat  (Appendix!). 

Resource  Uses  -  Alternative  C 

Minerals  development  under  Alternative  C  would  result  in  similar  adverse  impacts  to  special  status 
species  as  under  Alternative  A,  but  to  a  greater  extent.  Alternative  C  has  the  most  acres  open  to  mineral 
development,  resulting  in  the  greatest  potential  loss  of  special  status  wildlife  species  habitat,  compared 
to  the  other  alternatives.  Alternative  C  is  projected  to  result  in  1,304  new  federal  oil  and  gas  wells  that 
would  result  in  more  adverse  impacts  from  habitat  loss  and  noise  disturbance  than  Alternative  A. 

Alternative  C  would  have  the  most  powerline  development,  resulting  in  the  greatest  potential  risk  for 
raptor  electrocution.  The  BLM  closes  a  limited  portion  of  the  Planning  Area  to  wind-energy 
development,  and  allows  projects  in  special  status  raptor  species  and  greater  sage-grouse  habitat  on  a 
case-by-case  basis.  The  projected  impact  of  wind-energy  development  to  special  status  wildlife  species 
would  be  less  than  Alternative  A,  but  more  than  alternatives  B  and  D. 

Alternative  C  closes  the  least  amount  of  land  to  motorized  vehicle  use  and  does  not  close  threatened 
and  endangered  species  habitat  to  this  resource  use.  Alternative  C  is  likely  to  result  in  the  greatest 
disturbance  of  special  status  wildlife  species  from  motorized  vehicle  use. 

The  BLM  allows  livestock  grazing  in  the  same  areas  under  Alternative  C  as  under  Alternative  A,  but 
manages  to  optimize  commodity  production  while  meeting  rangeland  health  standards,  not  to  provide 
for  the  enhancement  of  other  resource  values.  Livestock  grazing  is  restricted  the  least  under  this 
alternative  and  is  more  likely  to  concentrate  in  riparian/wetland  areas,  causing  the  greatest  impact  to 
riparian/wetland  special  status  wildlife  species.  Wild  horse  grazing  in  HMAs  would  also  have  similar 
adverse  effects  to  Alternative  A,  as  horses  also  congregate  near  water,  adversely  affecting 
riparian/wetland  special  status  wildlife  species. 

Special  Designations  -  Alternative  C 

Only  two  ACECs  are  designated  under  Alternative  C  and  this  alternative  does  not  recommend  any  WSR 
eligible  waterway  segments  as  suitable  for  inclusion  in  the  NWSRS  and  releases  these  waterways  to 
other  resource  uses,  resulting  in  no  beneficial  impacts  to  special  status  wildlife  species. 

Resources  -  Alternative  C 

Under  Alternative  C,  the  BLM  uses  wildland  fire  to  restore  fire-adapted  ecosystems  and  reduce 
hazardous  fuels,  but  also  to  enhance  forage  for  commodity  production,  potentially  benefitting  special 
status  wildlife  species  less  than  the  other  alternatives  when  restoration  objectives  conflict.  However, 
treatments  are  used  across  the  Planning  Area  to  restore  vegetative  diversity  and  reduce  the  risk  of 
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unnatural  fire,  providing  the  greatest  potential  benefit  to  special  status  wildlife  species  from  fire  and 
fuels  management. 

In  general,  Alternative  C  allows  for  the  greatest  expansion  of  resource  uses,  and  therefore  would  result 
in  the  greatest  spread  of  invasive  species,  relative  to  the  other  alternatives.  The  impacts  to  special 
status  wildlife  species  from  invasive  species  would  be  the  greatest  under  Alternative  C. 

Forest  management  under  Alternative  C  is  similar  to  Alternative  A,  but  timber  harvesting  is  performed 
with  economic  objectives  as  the  primary  concern  with  less  regard  for  wildlife  habitat  values.  The  BLM 
allows  larger  clear  cut  areas  with  the  associated  adverse  impacts  described  under  Alternative  A,  but  old 
growth  forests  are  retained  under  Alternative  C,  directly  benefitting  Canada  lynx  and  special  status 
raptor  and  bat  species.  Although  the  impacts  from  forest  management  actions  vary,  in  general,  forest 
management  under  Alternative  C  would  provide  some  beneficial  impacts  to  special  status  wildlife 
species  from  old  growth  stand  retention,  but  would  also  result  in  the  greatest  adverse  impacts  to  special 
status  wildlife  species  from  timber  harvest  practices  with  less  regard  for  wildlife  habitat  values. 

Grassland  and  shrubland  management  under  Alternative  C  would  provide  more  beneficial  impacts  to 
special  status  wildlife  species  than  Alternative  A,  but  less  than  alternatives  B  and  D.  Under  Alternative  C, 
the  BLM  manages  grassland  and  shrubland  communities  toward  meeting  the  Wyoming  Standards  for 
Healthy  Rangelands  (Appendix  N)  with  appropriate  functional  and  structural  plant  groups.  These 
measures  are  likely  to  result  in  a  modest  improvement  in  vegetation  diversity,  but  are  unlikely  to  slow 
the  spread  of  invasive  species.  Reclamation  requirements  are  more  stringent  than  Alternative  A,  but 
less  than  alternatives  B  and  D.  Due  to  the  larger  amount  of  anticipated  surface  disturbance  and  invasive 
species  spread  under  Alternative  C,  grassland  and  shrubland  communities  are  likely  to  be  lost  or 
degraded  the  most  under  this  alternative,  affecting  special  status  wildlife  species  proportionately. 

Alternative  C  provides  riparian/wetland  communities  the  least  protection  compared  to  other 
alternatives.  The  BLM  manages  all  riparian/wetland  areas  toward  meeting  RFC,  but  only  prioritizes 
those  in  a  nonfunctioning  condition  or  with  a  downward  trend.  Alternative  C  is  likely  to  result  in  the 
greatest  amount  of  degraded  riparian/wetland  habitat. 

Proactive  Management  -  Alternative  C 

In  general,  proactive  management  under  Alternative  C  provides  fewer  benefits  and  mitigates  adverse 
impacts  to  special  status  wildlife  species  to  a  lesser  extent  than  alternatives  A,  B,  and  D.  Impacts  due  to 
proactive  management,  and  other  impacts,  are  described  in  detail  under  each  special  status  wildlife 
species  category  below. 

Trophy  Game  -  Alternative  C 

Alternative  C  has  the  fewest  seasonal  closures  and  restrictions  of  big  game  winter  ranges  and  migration 
corridors  and  the  greatest  potential  for  habitat  fragmentation  and  disturbance  to  wildlife  by  exempting 
Oil  and  Gas  Management  Areas  and  ROW  corridors  from  seasonal  wildlife  stipulations.  Adverse  impacts 
from  livestock  grazing  under  Alternative  C  would  be  similar  to  those  under  Alternative  A,  but  to  a 
greater  extent  from  allowing  domestic  sheep  grazing  in  more  areas.  Overall,  adverse  impacts  to  the 
grizzly  bear  are  anticipated  to  be  the  greatest  under  Alternative  C. 

Predatory  Animals  -  Alternative  C 

Under  Alternative  C,  there  are  no  specific  management  actions  for  gray  wolves;  however,  management 
actions  that  protect  the  habitats  gray  wolves  and  their  prey  (primarily  elk)  utilize  would  benefit  gray 
wolves  in  the  Planning  Area.  Management  actions  limiting  human  activities,  ROW  development  such  as 
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roads,  and  habitat  fragmentation  aiso  wouid  benefit  gray  woives.  See  Section  4.4.6  Fish  and  Wildlife 
Resources  -  Wildlife  for  more  detaii  on  impacts  to  big  game. 

Aiiowing  the  most  timber  harvesting  (e.g.,  ciear  cutting  up  to  100  acres),  mechanicai  fueis  treatments, 
and  prescribed  burns  under  Aiternative  C  wouid  resuit  in  the  greatest  short-term  adverse  impacts  to 
gray  woives  from  disturbance  and  dispiacement  and  iess  iong-term  beneficiai  impacts  than  under 
Aiternative  A  from  timber  harvesting  that  does  not  protect  habitat  vaiues.  Additionaiiy,  aiiowing  timber 
management  roads  to  remain  open  for  recreationai  use  wouid  adverseiy  impact  gray  woives  by  aiiowing 
more  human  access  and  potentiai  disturbance,  iiiegai  hunting,  and  habitat  fragmentation. 

Under  Aiternative  C,  seasonai  buffers  prohibiting  surface  disturbance  around  active  raptor  nests  are 
smaiier  in  size  than  under  aiternatives  A,  B,  and  D.  Aiternative  C  resuits  in  the  greatest  amount  of  road 
deveiopment  (2,319  acres  of  iong-term  disturbance)  causing  greater  habitat  fragmentation  and  risk  of 
vehicie  coiiisions  than  the  other  aiternatives  (Appendix  T).  Aiternative  C  impiements  the  same  seasonai 
restrictions  on  big  game  cruciai  winter  range  with  regards  to  surface  disturbance,  but  exempts  Oii  and 
Gas  Management  Areas  and  ROW  corridors  and  opens  the  Absaroka  Front  Management  Area  to 
minerai,  renewabie  energy,  and  ROW  deveiopments,  and  motorized  vehicie  use.  Based  on  more  surface 
disturbance,  more  potentiai  habitat  fragmentation  from  roads,  and  a  iarger  area  open  to  cross-country 
motorized  travei,  Aiternative  C  resuits  in  the  fewest  beneficiai  impacts  to  gray  woives,  compared  to  the 
other  aiternatives. 

Game  Birds  (Greater  Sage-Grouse)  -  Alternative  C 

See  Tabie  4-23  for  a  summary  of  management  actions  and  impacts  under  Aiternative  C  specific  to 
greater  sage-grouse.  A  detaiied  discussion  foiiows  in  the  sections  beiow. 

Estimated  short-  and  iong-term  surface  disturbance  from  BLM  actions  under  Aiternative  C  are  greater 
than  aiternatives  A,  B,  and  D  (Tabie  4-1),  resuiting  in  greater  potentiai  for  ioss,  degradation,  and 
fragmentation  of  sagebrush  habitats.  However,  because  Aiternative  C  inciudes  buffers  around  occupied 
ieks  and  in  nesting  and  eariy  brood-rearing  habitats  simiiar  to  those  under  Aiternative  A,  the  potentiai 
for  certain  direct  adverse  impacts  to  greater  sage-grouse  and  their  habitats  wouid  be  simiiar  to  that 
described  under  Aiternative  A.  As  under  Aiternative  A,  Aiternative  C  does  not  inciude  specific 
management  to  preserve  iarge  contiguous  biocks  of  native  vegetation  communities,  and  therefore 
iandscape-ievei  adverse  impacts  to  sagebrush  habitat  such  as  fragmentation  and  the  ioss  of  connectivity 
between  ieks  and  seasonai  habitats  couid  occur  under  this  aiternative. 

Leasabie  minerai  management  under  Aiternative  C  wouid  resuit  in  impacts  simiiar  to  those  described 
under  Aiternative  A,  except  that  Aiternative  C  wouid  waive  certain  timing  iimitations.  Under  Aiternative 
C,  Oii  and  Gas  Management  Areas  and  ROW  corridors  are  exempt  from  discretionary  wiidiife  timing 
iimitations,  which  couid  resuit  in  adverse  impacts  to  greater  sage-grouse  ieks  in  these  areas  if 
deveiopment  occurs  during  iekking,  nesting,  or  other  sensitive  time  periods.  As  a  resuit,  Aiternative  C 
couid  resuit  in  additionai  stress  and  dispiacement  of  birds  into  suboptimai  habitats  compared  to 
Aiternative  A. 

Depending  on  the  piacement  of  the  deveiopment  and  supporting  faciiities,  managing  some  areas  as 
renewabie  energy  exciusion  areas  (148,416  acres),  may  resuit  in  a  reduction  in  adverse  impacts 
compared  to  Aiternative  A.  However,  Aiternative  C  specificaiiy  aiiows  wind  energy  project  in  greater 
sage-grouse  seasonai  habitats,  which  couid  resuit  in  additionai  adverse  impacts  to  greater  sage-grouse 
through  iarge-scaie  disturbance  and  disruptive  activity  during  construction  and  ongoing  adverse  impacts 
from  noise  and  habitat  ioss  associated  with  wind  turbines  and  faciiities.  Aiternative  C  may  therefore 
resuit  in  more  adverse  impacts  to  greater  sage-grouse  from  renewabie  energy  deveiopment  in  areas 
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outside  of  exclusion  areas  than  Alternative  A.  Restrictions  on  the  location  of  ROWs  under  Alternative  C 
would  result  in  impacts  similar  to  management  under  Alternative  A. 

Wildland  fire  and  fuels  treatments  under  Alternative  C  are  similar  to  those  under  Alternative  A,  and 
would  result  in  similar  short-term  adverse  and  long-term  beneficial  impact  to  those  described  under 
that  alternative. 

Alternative  C  manages  livestock  grazing  similar  to  Alternative  A,  and  impacts  to  greater  sage-grouse 
would  generally  be  consistent  with  impacts  under  that  alternative.  However,  because  the  BLM  manages 
livestock  grazing  to  optimize  commodity  production  while  meeting  the  Wyoming  Standards  for  Healthy 
Rangelands,  not  to  provide  for  the  enhancement  of  other  resources  such  as  greater  sage-grouse  habitat, 
the  extent  of  the  beneficial  impacts  described  under  Alternative  A  could  be  reduced.  In  addition. 
Alternative  C  requires  less  stringent  monitoring  of  rangeland  conditions  than  management  under 
Alternative  A,  or  any  of  the  other  alternatives.  Less  frequent  feedback  on  habitat  conditions  where 
livestock  grazing  and  greater  sage-grouse  habitat  overlap  would  be  less  effective  in  identifying  areas  in 
need  of  improvement  and  could  delay  the  implementation  of  corrective  actions.  Compared  to  the  other 
alternatives.  Alternative  C  would  increase  the  potential  for  disparities  between  habitat  objectives  and 
actual  rangeland  conditions,  potentially  reducing  cover  and  forage  for  greater  sage-grouse. 

The  management  of  range  improvements  and  supplements  under  Alternative  C  is  focused  on  achieving 
optimal  conditions  for  livestock  grazing  and  would  limit  the  potential  for  beneficial  impacts  to  greater 
sage-grouse  compared  to  the  other  alternatives.  As  a  result,  the  placement  of  these  items  may  result  in 
grazing  patterns  that  reduce  cover  and  forage  in  important  greater  sage-grouse  habitats.  The 
management  of  hazard  fences  under  Alternative  C  is  the  same  as  under  Alternative  A,  and  beneficial 
impacts  from  reduced  incidence  of  collision  or  entanglement  would  be  the  same  as  described  under  that 
alternative. 

The  effects  of  wild  horse  grazing  in  HMAs  would  be  similar  to  those  under  Alternative  A. 

Special  designations  under  Alternative  C  would  provide  fewer  beneficial  impacts  to  greater  sage-grouse 
than  the  other  alternatives.  ACECs  designated  under  this  alternative  encompass  the  least  area  of 
greater  sage-grouse  Key  Habitat  Areas  (Table  4-22). 

Travel  management  under  Alternative  C  is  generally  consistent  with  Alternative  A,  and  impacts  would  be 
similar  to  those  described  under  that  alternative.  However,  Alternative  C  could  increase  the  potential 
for  degradation  of  greater  sage-grouse  habitats  in  areas  exempted  from  discretionary  seasonal  wildlife 
stipulations. 

Management  of  vegetation  communities  would  result  in  similar  effects  to  those  described  under 
Alternative  B.  However,  because  Alternative  C  does  not  specifically  manage  sagebrush  communities 
toward  ESDs  or  establish  annual  acreage  requirements  for  vegetation  treatments  in  sagebrush  habitat, 
the  beneficial  impacts  described  under  Alternative  B  from  these  actions  would  not  occur. 

Managing  conifer  encroachment  to  enhance  livestock  grazing  may  reduce  the  beneficial  impacts  to 
greater  sage-grouse  anticipated  to  occur  under  alternatives  A  and  B  if  livestock  forage  requirements  and 
greater  sage-grouse  habitat  requirements  do  not  align.  Management  of  conifer  encroachment  to 
maintain  or  restore  rangeland  under  Alternative  C  may  therefore  result  in  less  suitable  habitat  for 
greater  sage-grouse  than  management  under  the  other  alternatives. 

Alternative  C  requires  the  establishment  of  30  percent  desired  vegetative  cover  within  three  growing 
seasons  following  disturbance,  but  has  no  other  specific  reclamation  requirements  unless  required  on  a 
case-by-case  basis  through  a  site-specific  reclamation  plan.  Alternative  C  applies  the  same  requirements 
as  Alternative  A  to  establish  vegetative  cover  in  disturbed  areas,  but  does  not  require  revegetation  with 
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native  plant  species;  instead,  the  BLM  would  reestablish  plant  communities  to  increase  commodity 
production  or  to  meet  other  resource  objectives.  Alternative  C,  because  it  does  not  require  seeding 
native  species,  would  result  in  a  reduced  potential  for  beneficial  impacts  to  greater  sage-grouse  from 
native  habitat  recovery.  Overall,  because  surface  disturbance  and  habitat  loss,  degradation,  and 
fragmentation  are  greater  than  under  the  other  alternatives  and  the  reclamation  requirements  are 
comparable  to  Alternative  A  and  less  stringent  than  Alternative  B,  the  associated  adverse  impacts  to 
greater  sage-grouse  habitats  from  these  activities  would  likely  be  greater  than  under  Alternative  C. 

Limiting  noise  sources  to  10  dBA  above  natural,  ambient  noise  during  the  greater  sage-grouse  breeding 
season  would  result  in  impacts  similar  to  those  under  Alternative  B,  but  to  a  lesser  extent.  Overall, 
proactive  management  actions  under  Alternative  C  would  limit  adverse  impacts  to  the  greater  sage- 
grouse  less  than  the  other  alternatives. 

Nonpame  (Raptors)  -  Alternative  C 

Surface-disturbing  activities,  fire  and  fuels  management,  invasive  species  control,  motorized  vehicle  use, 
livestock  grazing  (Johnson  and  Horn  2008;  Torre  et  al.  2007;  Jones  2000),  and  management  actions  for 
biological  resources  would  impact  special  status  raptors  more  under  Alternative  C  than  under 
alternatives  A,  B,  or  D.  Under  Alternative  C,  restrictions  around  raptor  nests  (47,651  acres)  are  less 
extensive  than  the  other  alternatives.  Though  TLS  are  species  specific  as  under  Alternative  B,  the 
reduced  buffer  distance  is  likely  to  result  in  the  greatest  disturbance  to  raptor  nests  under  Alternative  C. 
Alternative  C  is  projected  to  result  in  more  surface  disturbance  than  the  other  alternatives  and, 
therefore,  will  have  a  greater  adverse  impact  on  bald  eagle  terrestrial  foraging  habitat. 

The  BLM  projects  the  most  powerline  development  under  Alternative  C,  resulting  in  the  greatest 
potential  adverse  impact  to  raptors  from  electrocution.  The  BLM  allows  wind-energy  development  in 
raptor  concentration  areas  on  a  case-by-case  basis,  which  may  result  in  greater  adverse  impacts  to 
raptors  than  alternatives  B  and  D,  but  less  than  Alternative  A.  The  BLM  allows  clear  cuts  up  to  100  acres 
under  this  alternative,  which  would  result  in  a  greater  adverse  impact  to  raptors  that  prefer  closed 
canopy  habitat  than  under  Alternative  A.  Forest  salvage  operations  are  performed  where  economically 
feasible  without  an  appropriate  level  of  snag  retention,  potentially  adversely  affecting  raptors  by 
degrading  habitat;  however,  because  Alternative  C  retains  old  growth  forests,  greater  beneficial  impacts 
would  result  under  this  alternative  than  under  Alternative  A. 

Management  actions  for  invasive  species  control  under  Alternative  C  would  result  in  similar  special 
status  raptor  habitat  quality  impacts  as  under  Alternative  A.  Management  actions  for  fire  management 
under  Alternative  C  may,  more  than  the  other  alternatives  in  the  long  term,  reduce  the  potential  for 
catastrophic  fire  that  would  adversely  impact  special  status  raptor  species  habitat.  Based  on  these 
actions.  Alternative  C  would  result  in  greater  adverse  impacts  to  special  status  raptor  species  habitats 
than  the  other  alternatives. 

Alternative  C  is  anticipated  to  improve  rangeland  productivity  primarily  for  livestock  grazing,  with  less 
area  closed  to  livestock  grazing  and  less  forage  available  for  wildlife.  Livestock  grazing  has  been  shown 
to  reduce  raptor  prey  in  arid  ecosystems  and  grasslands  (Johnson  and  Horn  2008;  Torre  et  al.  2007; 
Jones  2000).  Livestock  grazing  management  under  Alternative  C  would  result  in  similar  adverse  impacts 
to  those  under  Alternative  A,  but  to  a  greater  extent. 

Impacts  from  recreational  use  to  bald  eagles  under  Alternative  C  would  be  similar  to  Alternative  A,  but 
to  a  lesser  extent.  Managing  lands  along  the  Bighorn  River  for  wildlife  habitat,  river  health,  and  wildlife 
resources  with  less  emphasis  on  recreation  would  result  in  fewer  adverse  impacts  to  bald  eagles  from 
human  activity. 
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Nonpame  (Mipratorv  Birds)  -  Alternative  C 

Under  Alternative  C,  short-  and  long-term  surface  disturbance  would  be  the  greatest,  resulting  in  the 
greatest  adverse  impacts  to  breeding  and  nesting  habitats  for  special  status  migratory  birds,  compared 
to  the  other  alternatives.  The  impacts  from  wind-energy  development  under  Alternative  C  are  likely  to 
be  similar  to  Alternative  A,  as  projected  development  is  the  same  across  all  alternatives  and  Alternative 
C  manages  the  least  acreage  (148,416  acres)  as  renewable  energy  exclusion  areas,  compared  to 
Alternative  B. 

Sagebrush  and  Shrubland  Species  -  Measures  that  adversely  affect  the  greater  sage-grouse  under 
Alternative  C,  as  discussed  under  Game  Birds,  would  result  in  similar  impacts  to  other  sagebrush  and 
shrubland  species.  Alternative  C  would  result  in  the  greatest  adverse  impacts  to  these  species. 

Grassland  Species  -  Actions  such  as  surface-disturbing  activities,  reclamation,  invasive  species  control, 
and  wild  horse  and  livestock  grazing  in  grassland  habitats  would  affect  grassland  special  status  migratory 
bird  species.  Alternative  C  would  result  in  more  fragmentation  of  grassland  habitat  compared  to  the 
other  alternatives.  Protective  measures  for  the  mountain  plover  are  similar  to  Alternative  B,  but  the 
larger  amount  of  surface  disturbance,  especially  the  disturbance  allowed  in  all  prairie  dog  towns,  may 
result  in  the  greatest  adverse  impacts  to  nesting  habitat  for  this  species  and  the  long-billed  curlew. 
Although  fewer  restrictions  on  livestock  grazing  under  Alternative  A  could  increase  the  availability  of 
suitable  mountain  plover  habitat  similar  to  Alternative  A,  few  beneficial  impacts  are  anticipated  because 
the  Planning  Area  already  contains  an  abundance  of  naturally  sparse  habitats  for  mountain  plover 
nesting. 

Riparian/Wetiand  5pec;es-  Although  no  specific  management  actions  for  special  status  migratory  birds 
utilizing  riparian/wetland  areas  are  identified  under  Alternative  C,  other  biological  resource 
management  actions,  particularly  those  pertaining  to  water  and  riparian/wetland  habitats,  would  affect 
these  species.  Under  Alternative  C,  actively  managing  less  area  for  riparian  habitat  enhancement, 
allowing  surface-disturbing  activities  in  riparian/wetland  areas  on  a  case-by-case  basis,  and  allowing  the 
placement  of  forage  supplements  to  maximize  livestock  use,  regardless  of  proximity  to  riparian/wetland 
areas  would  result  in  the  most  adverse  impacts  to  special  status  migratory  birds  that  prefer  these 
habitats. 

Nonpame  (Mammals)  -  Alternative  C 

Surface-disturbing  activities,  invasive  species  control,  fire  and  fuels  management,  livestock  grazing 
management,  and  management  actions  for  biological  resources  would  impact  special  status  nongame 
mammals.  Long-term  surface  disturbance  under  Alternative  C  is  the  greatest  compared  to  all 
alternatives,  likely  resulting  in  proportional  adverse  impacts  to  these  species. 

Sagebrush  and  Shrubland  Species  -  Measures  that  adversely  affect  the  greater  sage-grouse  under 
Alternative  C,  as  discussed  under  Game  Birds,  would  result  in  similar  impacts  to  special  status  nongame 
mammals  in  sagebrush  and  shrubland  communities.  Alternative  C  would  result  in  the  greatest  adverse 
impacts  to  sagebrush  and  shrubland  nongame  mammals  from  surface  disturbance  and  livestock  grazing 
and  has  the  fewest  measures  to  mitigate  the  adverse  impacts  of  surface-disturbing  activities  to  prairie 
dogs  and  the  associated  mountain  plover  habitat.  Although  more  active  fuels  treatments  to  prevent 
large  wildfires  may  provide  a  long-term  benefit  to  sagebrush  and  shrubland  nongame  mammals,  the 
amount  of  habitat  destroyed  from  long-term  surface  disturbance  is  likely  to  outweigh  this  benefit. 

Forest  and  Woodland  Species  -  Under  Alternative  C,  there  are  no  specific  management  actions  for 
Canada  lynx;  however,  management  actions  that  protect  the  habitats  Canada  lynx  and  their  prey 
(primarily  snowshoe  hare)  utilize  would  result  in  beneficial  impacts  to  Canada  lynx.  Under  Alternative  C, 
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short-term  impacts  from  silviculture  and  fuels  treatments,  in  accordance  with  the  Lynx  Conservation 
Assessment  Strategy,  may  temporarily  result  in  impacts  to  Canada  lynx;  however,  over  the  long  term 
these  treatments  may  improve  Canada  lynx  habitat  and  the  habitats  of  its  prey  species.  Precommercial 
thinning  and  clear-cutting  up  to  100  acres  would  retain  less  woody  debris  than  Alternative  A,  resulting  in 
similar  adverse  impacts,  but  to  a  greater  extent.  However,  retaining  old  growth  forests  and  adopting 
connectivity  of  these  areas  where  feasible  would  result  in  similar  beneficial  impacts  to  those  under 
Alternative  B.  Smaller  buffer  areas  around  raptor  nests  and  allowing  surface-disturbing  activities  in 
riparian/wetland  areas  would  result  in  more  adverse  impacts  to  Canada  lynx  from  habitat  destruction 
and  potential  disturbance.  Overall,  Alternative  C  would  result  in  more  adverse  impacts  to  Canada  lynx 
habitats  than  Alternative  A  due  to  less  restrictions  on  surface-disturbing  activities  and  more  intensive 
timber  harvesting  methods. 

Cave  Species  -  Surface-disturbing  activities  near  caves,  cliffs,  or  other  rock  features  may  impact  bats 
using  caves  for  roosting,  maternity  colonies,  or  hibernation.  Alternative  C  manages  caves  for 
recreational  use,  allows  activities  in  AML  areas,  and  does  not  close  caves  during  critical  periods  for  bats, 
resulting  in  the  greatest  potential  adverse  impact  to  bat  species.  Impacts  to  bats  from  wind-energy 
development  under  Alternative  C  would  be  similar  to  those  under  Alternative  A. 

Nonpame  (Amphibians)  -  Alternative  C 

Potential  impacts  to  special  status  amphibian  species  would  be  correlated  with  impacts  to 
riparian/wetland  habitats.  The  adverse  impacts  under  Alternative  C  are  similar  to  those  described  for 
special  status  migratory  birds  that  use  riparian/wetland  habitats  and  greater  than  under  alternatives  A, 
B,  and  D.  Potential  adverse  impacts  to  the  Great  Basin  spadefoot  toad  are  correlated  with  impacts  to 
sagebrush  habitats  and  are  anticipated  to  be  similar  to  those  described  for  special  status  migratory  birds 
and  greater  sage-grouse;  these  impacts  would  be  greater  under  Alternative  C  than  under  the  other 
alternatives.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  more  information  on  impacts  to 
amphibians. 

Alternative  D 

Surface  Disturbance  -  Alternative  D 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the  Planning  Area  (Table  4-1) 
under  Alternative  D  would  result  in  similar  loss,  degradation,  and  fragmentation  of  sagebrush  habitat  as 
under  Alternative  A.  However,  measures  to  limit  erosion  and  reclaim  and  restore  habitat  implemented 
under  Alternative  D  are  likely  to  mitigate  adverse  impacts  from  surface  disturbance  more  than  under 
Alternative  A. 

Resource  Uses  -  Alternative  D 

Minerals  development  under  Alternative  D  would  result  in  similar  adverse  impacts  to  special  status 
wildlife  species  as  under  Alternative  A,  but  to  a  lesser  extent.  Alternative  D  has  the  second  most  area 
available  to  locatable  minerals  entry,  but  the  second  least  area  open  to  oil  and  gas  development,  with 
more  area  closed  than  alternatives  A  and  C  in  sagebrush  habitat  to  limit  impacts  to  greater  sage-grouse. 
Alternative  D  is  projected  to  result  in  1,143  new  federal  wells  that  would  impact  special  status  wildlife 
species  from  habitat  loss  and  noise  disturbance  more  than  Alternative  B,  but  less  than  alternatives  A 
and  C. 

The  BLM  projects  that  Alternative  D  would  result  in  the  same  amount  of  powerline  development  as 
Alternative  A  with  similar  potential  adverse  impacts  to  raptors.  Impacts  from  ROW  and  wind-energy 
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development  under  Alternative  D  would  result  in  more  adverse  impacts  to  special  status  wildlife  species 
than  under  Alternative  B,  but  less  than  under  Alternative  A. 

Alternative  D  closes  a  similar  amount  of  acreage  as  Alternative  A  to  motorized  vehicle  use,  and  limits 
motorized  vehicle  use  to  designated  roads  and  trails  in  the  second-largest  area,  including  essential  and 
recovery  habitat  for  threatened  and  endangered  species.  Adverse  impacts  from  motorized  vehicle  use 
under  Alternative  D  would  be  greater  than  under  Alternative  B,  but  less  than  under  alternatives  A  and  C. 

Livestock  grazing  management  under  Alternative  D  would  result  in  impacts  similar  to  those  under 
Alternative  A.  However,  livestock  grazing  management  under  Alternative  D  may  provide  some  benefits 
because  the  BLM  uses  livestock  grazing  management  in  certain  areas,  such  as  special  status  wildlife 
species  habitat,  to  maintain  or  improve  resource  conditions. 

Special  Designations  -  Alternative  D 

Special  designations  under  Alternative  D  would  result  in  similar  beneficial  impacts  as  those  under 
Alternative  B,  but  to  a  lesser  extent.  Alternative  D  designates  less  area  as  ACECs,  does  not  recommend 
any  WSR  eligible  waterway  segments  as  suitable  for  inclusion  in  the  NWSRS  and  implements  fewer 
restrictions  on  resource  uses  and  activities  to  protect  special  status  wildlife  species  habitat  in  these 
areas. 

Resources  -  Alternative  D 

Impacts  to  special  status  wildlife  species  from  fire  and  fuels  management  and  forests,  woodlands,  and 
forest  products  management  under  Alternative  D  would  be  similar  to  those  under  Alternative  A,  except 
that  by  allowing  larger  areas  to  be  clear  cut  under  Alternative  D,  there  would  be  more  habitat  loss  for 
special  status  wildlife  species  that  prefer  closed  canopies,  such  as  certain  raptors  and  Canada  lynx. 
However,  Alternative  D  includes  management  actions  to  retain  old-growth  forests  that  would  benefit 
these  species  more  than  Alternative  A. 

Beneficial  impacts  to  special  status  wildlife  species  from  grassland  and  shrubland  community 
management  under  Alternative  D  would  be  similar  to  those  under  Alternative  B,  although  to  a  lesser 
extent.  The  BLM  manages  grassland  and  shrubland  communities  for  a  higher  plant  community  state  or 
phase  (based  on  state  and  transition  models  in  ESDs)  where  site-specific  management  objectives 
determine  that  a  higher  plant  community  state  or  phase  is  desirable,  resulting  in  similar  but  fewer 
beneficial  impacts  to  special  status  wildlife  species  habitat  than  Alternative  B.  However,  Alternative  D 
would  treat  more  area  for  invasive  species  than  Alternative  B,  providing  greater  long-term  beneficial 
impact  by  preventing  the  spread  of  invasive  species  that  may  degrade  special  status  wildlife  species 
habitat.  Livestock  flushing  practices  would  result  in  impacts  to  grassland  and  shrubland  communities 
similar  to  those  under  Alternative  A. 

The  management  of  riparian/wetland  resources  under  Alternative  D  would  result  in  similar  beneficial 
impacts  as  those  under  Alternative  C,  but  to  a  greater  extent.  Habitat  would  improve,  but  additional 
management  would  be  necessary  to  ensure  that  habitat  meets  life  history  requirements  for  various 
special  status  wildlife  species.  Alternative  D  applies  more  restrictions  to  surface-disturbing  activities 
near  riparian/wetland  areas  than  Alternative  C,  limiting  adverse  impacts  from  surface  disturbance. 
Overall,  beneficial  impacts  to  riparian/wetland  habitat  for  special  status  wildlife  species  under 
Alternative  D  would  be  greater  than  under  alternatives  A  and  C,  but  less  than  under  Alternative  B. 

Proactive  Management  -  Alternative  D 

In  general,  proactive  management  actions  under  Alternative  D  provide  more  benefits  and  mitigate 
adverse  impacts  to  special  status  wildlife  species  to  a  greater  extent  than  under  alternatives  A  and  C,  but 
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less  than  under  Alternative  B.  Impacts  due  to  proactive  management  and  other  impacts  are  described  in 
detail  under  each  special  status  wildlife  species  category  below. 

Trophy  Game  -  Alternative  D 

Alternative  D  exempts  Oil  and  Gas  Management  Areas  from  discretionary  big  game  seasonal 
stipulations,  but  applies  more  restrictions  and  seasonal  closures  in  big  game  habitat,  around  active 
raptor  nests,  and  in  greater  sage-grouse  PHMAs  than  alternatives  A  and  C  that  would  limit  adverse 
impacts  to  grizzly  bear.  Impacts  from  minerals  development  and  new  road  construction  under 
Alternative  D  would  be  less  than  those  under  Alternative  A  because  of  the  additional  restrictions  applied 
to  the  Absaroka  Front  (253,112)  and  Big  Horn  Front  (379,308)  MLP  analysis  areas,  which  include  CSU 
stipulations  that  limit  the  location,  timing,  and  amount  of  oil  and  gas-related  surface  disturbances  to 
protect  big  game. 

Predatory  Animals  -  Alternative  D 

Under  Alternative  D,  there  are  no  specific  management  actions  for  gray  wolves;  however,  management 
actions  that  protect  the  habitats  gray  wolves  and  their  prey  (primarily  elk)  utilize  would  benefit  gray 
wolves  in  the  Planning  Area.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  more  detail  on 
impacts  to  big  game.  Management  actions  limiting  human  activities,  ROW  development  such  as  roads, 
and  habitat  fragmentation  under  Alternative  D  would  benefit  gray  wolves  more  than  under  alternatives 
A  and  C,  but  less  than  under  Alternative  B.  Forests  and  woodlands  management  under  Alternative  D 
would  result  in  impacts  to  gray  wolves  similar  to  those  under  Alternative  A.  Habitat  enhancement  in 
sagebrush  and  aspen  habitats  under  Alternative  D  would  result  in  limited  beneficial  impacts  to  gray 
wolves,  similar  to  Alternative  C. 

Game  Birds  (Greater  Sage-Grouse)  -  Alternative  D 

See  Table  4-23  for  a  summary  of  management  actions  and  impacts  under  Alternative  D  specific  to 
greater  sage-grouse.  A  detailed  discussion  follows  in  the  sections  below. 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  under  Alternative  D  are  similar  to 
Alternative  A,  but  oil  and  gas  leasing  in  sagebrush  habitat  would  be  subject  to  greater  restrictions  (Table 
4-21)  and  more  closures  in  greater  sage-grouse  PHMAs  (Table  4-22).  Alternative  D  prohibits 
surface-disturbing  and  disruptive  activities  within  0.6-mile  of  occupied  sage-grouse  leks  inside  PHMAs 
and  within  a  %  mile  of  occupied  leks  outside  of  PHMAs.  Alternative  D  also  applies  an  overall 
(cumulative)  limit  on  the  allowable  density  of  disturbance  to  5  percent  of  a  proposed  project's  DDCT 
analysis  area.  Alternative  D  also  applies  TLSs  to  prohibit  or  restrict  surface-disturbing  and/or  disruptive 
activities  in  and  around  occupied  leks  and  early  brood  rearing  and  nesting  habitat  from  March  15  to 
June  30.  This  management  could  prevent  stress  from  noise  and  human  presence  during  breeding, 
nesting,  and  early  brood-rearing.  These  TLSs  and  their  impacts  would  be  similar  to  those  under 
Alternative  B,  though  they  would  be  applied  over  a  shorter  period  of  time.  Overall,  resource  use  and 
activity  restrictions  under  Alternative  D  would  minimize  impacts  to  greater  sage-grouse  in  PHMAs  more 
than  alternatives  A  and  C,  but  less  than  Alternative  B.  Outside  of  PHMAs,  restrictions  on  resource  uses 
and  activities  would  result  in  similar  beneficial  impacts  as  under  Alternative  B,  although  to  a  lesser 
extent  due  to  the  decreased  size  of  protective  lek  buffers. 

Impacts  to  greater  sage-grouse  from  mineral  leasing  under  Alternative  D  would  generally  be  more 
adverse  than  under  Alternative  B,  but  less  adverse  than  under  Alternative  A.  The  Proposed  RMP 
manages  PHMAs  as  open  to  mineral  leasing,  but  applies  a  NSO  stipulation  within  0.6  miles  of  occupied 
sage-grouse  leks  in  PHMAs.  In  comparison.  Alternative  B  closes  all  greater  sage-grouse  priority  habitat 
to  mineral  leasing  and  applies  larger  protective  buffers  outside  of  priority  habitat  (0.6  mile  versus  0.25 
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mile).  Limiting  energy  or  mining  facilities  to  one  location  per  640  acres  would  have  similar  impacts  as 
the  requirement  under  Alternative  B  that  oil  and  gas  wells  disturb  no  more  than  15  acres  within  a  640- 
acre  section  by  maintaining  more  contiguous,  uninterrupted  habitat  within  PHMAs,  avoiding  barriers  to 
greater  sage-grouse  movement  between  habitat  areas,  and  limiting  human  presence  and  other 
disruptive  activities.  Alternative  D  applies  a  cumulative  five  percent  limit  on  disturbance  from  oil  and 
gas  development,  which  would  result  in  similar  impacts  to  those  under  Alternative  B. 

Alternative  D  manages  PHMAs  as  avoidance  areas  for  wind-energy  and  ROW  development,  which  would 
provide  similar  protections  to  greater  sage-grouse  habitat  as  Alternative  B.  Alternative  D  manages  the 
most  area  as  wind-energy  avoidance  areas  and  the  second-most  area  as  wind-energy  exclusion  areas, 
potentially  limiting  adverse  impacts  to  greater  sage-grouse  to  a  greater  extent  than  alternatives  A  and  C, 
but  to  a  lesser  extent  than  Alternative  B.  Because  Alternative  D  allows  the  case-by-case  placement  of 
high  profile  structures  in  greater  sage-grouse  nesting  habitat,  management  under  this  alternative  could 
increase  the  potential  for  overhead  predation  from  raptors  or  other  predatory  birds,  or  avoidance 
behavior  of  adjacent  nesting  habitat  by  greater  sage-grouse.  The  application  of  TLSs,  inside  and  outside 
of  PHMAs,  and  a  surface  disturbance  and  disruption  prohibition  within  0.6  miles  of  occupied  leks  inside 
PHMAs  would  limit  the  potential  for  adverse  disruption  to  greater  sage-grouse  during  sensitive  winter 
and  lekking  periods.  Avoiding  ROW  authorizations  in  PHMAs  and  requiring  co-location  of  new  major 
overhead  powerlines  with  0.5  miles  of  existing  115  kV  or  greater  powerlines  or  within  designated 
corridors  would  also  reduce  the  potential  for  adverse  impacts  by  applying  stipulations  that  ensure  that 
the  proposed  development  aligns  with  greater  sage-grouse  conservation  objectives  and  confining 
development  to  less  suitable  habitat.  More  broadly,  density  limitations  and  other  protective  measures 
(such  as  consolidation  of  facilities  and  transmission)  could  reduce  the  impacts  to  greater  sage-grouse 
from  habitat  loss,  disturbance,  fragmentation,  predation,  that  result  of  linear  and  renewable  energy 
development. 

Fire  and  fuels  management  and  potential  adverse  and  beneficial  impacts  would  be  similar  to  those 
described  under  Alternative  A. 

Livestock  grazing  management  would  result  in  impacts  similar  to  Alternative  A,  but  would  increase  the 
potential  for  loss  of  herbaceous  cover  due  to  overgrazing,  invasive  species  spread,  and  loss  or 
degradation  of  water  sources  compared  to  Alternative  B,  which  closes  all  priority  habitat  to  livestock 
grazing.  Unlike  under  the  other  alternatives,  the  prioritization  of  allotments  within  PHMAs  for  field 
checks  would  help  ensure  compliance  with  the  terms  and  conditions  of  grazing  permits  in  greater  sage- 
grouse  habitat.  These  checks  could  further  reduce  the  potential  for  adverse  impacts  from  livestock 
grazing  to  greater  sage-grouse  through  early  identification  of  potential  issues  in  important  habitat, 
allowing  the  BLM  sufficient  time  to  take  corrective  action  where  needed.  In  areas  where  livestock 
grazing  is  adversely  affecting  habitat  or  causing  disruptions,  considering  whether  public  lands  in 
voluntarily  relinquished  or  abandoned  permits  or  leases  should  remain  available  for  livestock  grazing  or 
be  used  to  support  greater  sage-grouse  or  other  resource  management  objectives  could  allow  the  BLM 
to  reduce  adverse  impacts  to  greater  sage-grouse  by  eliminate  future  livestock  grazing. 

Impacts  from  managing  range  improvements  would  be  similar  to  those  described  under  Alternative  A. 
Like  Alternative  A,  modification  of  hazard  fences  and  construction  of  new  fences  in  accordance  with  the 
BLM  Fencing  Handbook  would  decrease  the  chances  of  entanglement  and  could  prevent  harm  to 
greater  sage-grouse.  In  addition,  evaluating  identified  existing  and  new  fences  using  other  current  and 
future  updated  guidance  could  allow  the  BLM  to  adapt  management  of  potentially  adverse  fences  on 
the  landscape  using  the  most  recent  science  and  approaches. 

The  effects  of  wild  horse  grazing  in  HMAs  would  be  similar  to  those  under  Alternative  A. 
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Lands  and  realty  management  under  Alternative  D  would  retain  PHMAs  and  GHMAs  under  federal 
management  unless  disposal  of  these  lands  is  shown  to  be  consistent  with  greater  sage-grouse 
conservation  objectives,  which  would  benefit  the  species  by  maintaining  federal  decision-making 
authority  for  mitigation  or  restrictions  on  surface-disturbing  and  disruptive  activities.  Though  all 
alternatives  would  manage  land  tenure  adjustments  with  a  goal  of  preserving  important  resource  values 
(including  potentially  greater  sage-grouse  habitats),  managing  specifically  to  maintain  or  provide  a  net 
conservation  gain  under  this  alternative  could  provide  additional  beneficial  impacts  compared  to 
alternatives  A,  B,  and  C. 

Special  designations  under  Alternative  D  would  protect  the  fourth-most  area  in  greater  sage-grouse 
PHMAs,  providing  more  beneficial  impacts  to  greater  sage-grouse  than  alternatives  A  and  C,  but  less 
than  alternatives  B,  and  E  and  F  (which  include  greater  sage-grouse  focused  ACECs). 

Travel  management  under  Alternative  D  would  be  the  same  as  under  Alternative  C,  and  impacts  would 
be  the  same  as  described  under  that  alternative.  However,  because  Alternative  D  avoids  development 
of  new  roads  near  occupied  leks,  the  potential  for  adverse  effects  to  greater  sage-grouse  from  future 
road  construction  or  use  would  be  reduced  under  this  alternative.  Road  construction  can  create  barriers 
to  movement,  fragmentation  of  habitat,  and  overall  habitat  loss.  Vegetation  loss,  erosion,  and  the 
spread  of  invasive,  non-native  plant  species  may  also  occur  during  or  following  road  construction. 

Human  presence  and  vehicles  may  force  special  status  species  away  from  desired  habitat  to  lower 
quality,  less  desirable  habitat.  Collisions  with  vehicles  may  also  occur  when  roads  are  constructed 
within  wildlife  habitat.  Road  corridors  are  desirable  areas  for  predatory  animals,  but  these  areas  may  be 
avoided  by  prey  species  which  may  move  to  less  desirable  habitat  to  avoid  predation. 

Impacts  to  greater  sage-grouse  habitat  from  vegetation  treatments  and  management  would  be  similar 
to  under  Alternative  C.  Impacts  to  habitat  from  managing  for  appropriate  functional  structural  plant 
groups  would  be  the  same  as  Alternative  C,  though  the  direction  to  potentially  manage  some  areas  for  a 
higher  plant  community  state  or  phase  to  meet  management  objectives  could  allow  additional  site- 
specific  adjustments  to  management  regimes  that  would  increase  cover  or  other  important  habitat 
functions  for  greater  sage-grouse.  Alternative  D  management  would  limit  reductions  in  sagebrush  cover 
by  avoiding  treatments  that  reduce  cover  below  15  percent. 

The  management  of  conifer  encroachment  in  sagebrush  under  Alternative  D  would  be  similar  to 
management  under  alternatives  A  and  B,  but  potentially  more  beneficial  because  Alternative  D  manages 
areas  treated  for  conifer  encroachment  to  toward  comprehensive  vegetation  community  goals,  as 
determined  through  a  site's  ESD,  that  include  a  broader  range  of  habitat  suitability  factors  that  could 
benefit  greater  sage-grouse. 

Where  surface  disturbances  in  greater  sage-grouse  habitat  do  occur,  application  of  the  Wyoming  BLM 
Reclamation  Policy  would  establish  similar  reclamation  requirements  as  Alternative  A.  In  addition, 
requiring  that  interim  and  final  reclamation  begin  at  the  earliest  feasible  time,  and  that  successful  final 
reclamation  achieve  a  desired  vegetative  cover  equal  to  or  better  than  predisturbance  site  conditions 
could  further  reduce  adverse  impacts  from  surface  disturbances  compared  to  Alternative  A  and 
Alternative  B.  While  initial  disturbance  would  result  in  habitat  loss,  some  sagebrush  habitat  could  be 
restored  over  the  long  term;  although  some  areas  of  habitat,  such  as  greater  sage-grouse  winter  habitat, 
could  be  difficult  to  restore  to  original  conditions  due  to  the  composition  and  size  of  sagebrush  in  these 
areas.  Surface  disturbance  may  also  provide  opportunities  for  invasive  plant  species  (e.g.,  cheatgrass)  to 
establish,  making  it  difficult  to  restore  sagebrush  habitat  with  native  species  in  some  areas. 

Alternative  D  is  unique  from  the  other  alternatives  in  its  requirement  that  the  BLM  engage  in 
collaborative  management  to  develop  appropriate  conservation  objectives,  determine  whether  a  causal 
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relationship  exists  between  improper  grazing  and  greater  sage-grouse  conservation  objectives,  and 
identify  appropriate  actions  to  achieve  conservation  objectives.  This  action  could  foster  wider  support 
for  greater  sage-grouse  management  strategies  implemented  by  the  BLM  and  result  in  the  development 
of  more  effective  conservation  measures.  Alternative  D  also  monitors  greater  sage-grouse  populations 
and  habitat  in  relation  to  specific  adaptive  management  triggers.  Tripping  identified  hard  and  soft 
triggers,  which  are  based  on  metrics  such  as  the  number  of  active  leks  and  acres  of  available  habitat, 
would  prompt  the  BLM  to  investigate  causal  factors  and  adjust  current  management  in  order  to 
continue  meeting  greater  sage-grouse  conservation  objectives.  Existing  activities  and  authorizations 
with  the  potential  to  adversely  impact  greater  sage-grouse  may  be  curtailed  or  deferred  during  this 
time,  as  allowed  by  law. 

Limiting  noise  sources  to  10  dBA  above  natural,  ambient  noise  during  the  greater  sage-grouse  breeding 
season  would  result  in  impacts  similar  to  those  under  Alternative  B,  but  to  a  greater  extent  because 
Alternative  D  extends  the  time  period  of  the  restriction. 

Nonpame  (Raptors)  -  Alternative  D 

Surface-disturbing  activities,  fire  and  fuels  management,  invasive  species  spread,  and  livestock  grazing 
(Johnson  and  Horn  2008;  Torre  et  al.  2007;  Jones  2000)  under  Alternative  D  would  impact  special  status 
raptors  more  than  under  Alternative  B,  but  less  than  under  alternatives  A  and  C.  Seasonal  restrictions 
on  surface-disturbing  activities  around  active  raptor  nests  are  species-specific  in  timing  and  more 
extensive  than  Alternative  C.  Alternative  D  also  applies  a  year-round  CSU  stipulation  with  similar 
beneficial  impacts  as  under  Alternative  B.  Alternative  D  is  projected  to  result  in  more  surface 
disturbance  than  alternatives  A  and  B,  with  impacts  to  special  status  raptor  terrestrial  foraging  habitat 
similar  to  Alternative  A. 

Powerline  and  wind-energy  development  under  Alternative  D  would  result  in  similar  adverse  impacts  to 
those  under  Alternative  A,  although  to  a  greater  extent,  as  Alternative  D  manages  more  land  as  ROW 
exclusion  or  avoidance  areas. 

Impacts  to  raptor  terrestrial  foraging  areas  from  surface  disturbance,  fire  and  fuels  management, 
invasive  species  control,  and  livestock  grazing  would  be  similar  to  impacts  under  Alternative  A. 
Vegetation  management  in  these  habitats  (managing  some  areas  for  a  higher  or  lower  plant  community 
state  or  phase  (based  on  state  and  transition  models  in  ESDs)  would  result  in  more  beneficial  impacts 
than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Riparian/wetland  resources  management  and  restrictions  on  surface-disturbing  activities  in  these  areas 
under  Alternative  D  would  result  in  less  adverse  impacts  to  bald  eagles  than  under  alternatives  A  and  C, 
but  greater  than  under  Alternative  B.  Recreational  development  at  Wardel  and  Harrington  reservoirs 
under  Alternative  D  result  in  impacts  similar  to  those  under  Alternative  A.  Impacts  from  recreational 
use  in  the  Bighorn  River  area  would  be  similar  to  those  under  Alternative  B,  although  to  a  lesser  extent 
because  under  Alternative  D,  the  BLM  would  manage  the  Bighorn  River  ERMA  in  the  CYFO  for  resource 
protection,  among  other  objectives,  with  less  emphasis  on  recreation. 

Nonpame  (Migratory  Birds)  -  Alternative  D 

Projected  short-  and  long-term  surface  disturbance  under  Alternative  D  would  result  in  similar  adverse 
impacts  to  migratory  birds  as  those  under  Alternative  A.  Impacts  to  migratory  birds  from  wind-energy 
development  would  be  greater  than  Alternative  B,  but  less  than  alternatives  A  and  C. 

Sagebrush  and  Shrubland  Species  -  Measures  to  protect  and  reduce  potentially  adverse  impacts  to 
greater  sage-grouse,  as  discussed  under  Game  Birds,  benefit  special  status  sagebrush  and  shrubland 
species.  In  general.  Alternative  D  places  the  second-most  restrictions  on  mineral  development  in 
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sagebrush  habitat  and  has  the  second-most  stringent  requirements  for  reclamation,  resulting  in  the 
second-least  adverse  impact  to  migratory  birds  that  depend  on  sagebrush  and  shrubland  habitats. 

Grassland  Species  -  Management  actions  to  limit  habitat  fragmentation  in  grasslands  under  Alternative 
D  would  result  in  impacts  similar  to  those  under  Alternative  B.  Livestock  grazing  management  would 
result  in  similar  impacts  to  mountain  plover  as  described  under  Alternative  A.  Potentially  managing 
grassland  and  shrubland  communities  to  provide  preferred  habitat  for  species  such  as  mountain  plover 
and  long-billed  curlew  would  result  in  similar  beneficial  impacts  to  Alternative  B.  Restrictions  on 
surface-disturbing  activities  and  mineral  development  in  the  Chapman  Bench  Management  Area  would 
result  in  similar  beneficial  impacts  to  those  under  Alternative  B,  but  to  a  lesser  extent. 

Riparian/Wetland  Species  -  Biological  resource  management  actions  pertaining  to  water  and 
riparian/wetland  habitats  would  affect  special  status  migratory  bird  species  in  these  areas.  Impacts 
from  riparian/wetland  resources  management  under  Alternative  D  would  be  similar  to  those  under 
Alternative  C.  Under  Alternative  D,  impacts  from  surface-disturbing  activities  and  livestock  grazing 
would  be  less  than  under  Alternative  C,  but  similar  to  Alternative  A. 

Nonpame  (Mammals)  -  Alternative  D 

Surface-disturbing  activities,  invasive  species  control,  fire  and  fuels  management,  livestock  grazing 
management,  and  management  actions  for  biological  resources  would  impact  special  status  nongame 
mammals.  Long-term  surface  disturbance  under  Alternative  D  would  result  in  similar  adverse  impacts  as 
those  under  Alternative  A. 

Sagebrush  and  Shrubland  Species  -  Measures  that  adversely  affect  the  greater  sage-grouse  under 
Alternative  C,  as  discussed  under  Game  Birds,  would  have  similar  impacts  to  special  status  nongame 
mammals  in  sagebrush  and  shrubland  communities.  Minerals  development  under  Alternative  D,  based 
on  restrictions  applied  in  sagebrush  habitat  (Table  4-21)  would  result  in  more  adverse  impacts  than 
under  Alternative  B,  but  less  than  under  alternatives  A  and  C.  Fire  and  fuels  management  under 
Alternative  D  would  result  in  impacts  similar  to  those  under  Alternative  A.  Conservation  measures, 
terms  and  conditions,  and  BMPs  would  minimize  impacts  to  prairie  dogs  similarly  to  Alternative  A. 
Measures  to  limit  habitat  fragmentation  and  NSO  restrictions  on  prairie  dog  colonies  suitable  for  black¬ 
footed  ferret  reintroduction  would  limit  adverse  impacts  to  these  species  similarly  to  Alternative  B. 

Forest  and  Woodland  Species  -  Under  Alternative  D,  there  are  no  specific  management  actions  for 
Canada  lynx;  however,  restrictions  on  surface-disturbing  activities  around  active  raptor  nests  would 
result  in  greater  beneficial  impacts  than  under  alternatives  A  and  C,  due  to  a  year-round  CSU  stipulation, 
but  less  than  under  Alternative  B.  Silviculture  treatments  and  fire  and  fuels  management  practices 
under  Alternative  D  would  result  in  similar  adverse  impacts  to  those  under  Alternative  A,  but  to  a 
greater  extent  by  allowing  larger  clear  cuts  and  precommercial  thinning.  However,  Alternative  D  does 
retain  old  growth  forests,  which  would  benefit  Canada  lynx  similarly  to  alternatives  B  and  C. 

Cave  Species  -  Alternative  D  closes  caves  during  critical  bat  periods  and  allows  activities  in  AML  areas  if 
the  impacts  can  be  avoided  or  mitigated,  limiting  adverse  impacts  to  special  status  bat  species  similarly 
to  Alternative  B,  but  to  a  lesser  degree.  Alternative  D  manages  caves  in  accordance  with  the 
decontamination  protocol  under  BLM  IM  2010-181  or  the  National  White  Nose  Syndrome  protocol.  This 
action  would  limit  the  potential  for  adverse  impacts  to  special  status  bat  species  from  White  Nose 
Syndrome  and  is  unique  to  Alternative  D. 

Nongame  (Amphibians)  -  Alternative  D 

Potential  impacts  to  special  status  amphibians  are  correlated  with  impacts  to  riparian/wetland  habitats. 
Adverse  impacts  under  Alternative  D  would  be  less  than  those  under  alternatives  A  and  C,  but  more 
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than  those  under  Alternative  B.  Impacts  to  the  Great  Basin  spadefoot  toad  are  proportional  to  impacts 
to  sagebrush  habitat,  which  would  be  less  than  those  under  alternatives  A  and  C,  but  more  than  those 
under  Alternative  B.  See  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife  for  more  information  on 
impacts  to  amphibians. 

Alternative  E 

Surface  Disturbance  -  Alternative  E 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the  Planning  Area  (Table  4-1) 
would  result  in  the  least  loss,  degradation,  and  fragmentation  of  sagebrush  habitat  under  Alternative  E. 
Surface  disturbances  under  this  alternative  would  be  the  same  as  Alternative  B,  except  in  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC,  where  fewer  acres  of  surface  disturbance  would  result  from 
mineral  development,  renewable  energy  development,  and  ROW  development.  Surface  disturbance 
from  roads  would  total  1,229  acres  in  the  short  term  and  614  acres  in  the  long  term  under  Alternative  E 
(Appendix  T),  forming  fewer  barriers  to  fragment  habitat  than  Alternative  A,  and  slightly  less  than 
Alternative  B.  Similar  to  Alternative  B,  reclamation  requirements  under  Alternative  E  would  likely 
mitigate  surface  disturbance  to  a  greater  degree  than  the  other  alternatives. 

Resource  Uses  -  Alternative  E 

Impacts  to  special  status  wildlife  species  from  minerals  development  would  generally  be  the  same  as 
Alternative  B,  except  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  which  would  be  withdrawn 
from  locatable  mineral  entry  and  closed  to  mineral  materials  disposal  under  Alternative  E.  Alternative  E 
would  also  include  management  that  limits  disturbances  to  one  per  640  acres  and  3  percent  or  less  of 
the  greater  sage-grouse  Key  Habitat  Areas  in  this  ACEC,  compared  to  a  larger  allowable  disturbance  of  5 
percent  under  Alternative  B.  Alternative  E  would  therefore  result  in  the  least  adverse  impacts  to  wildlife 
from  minerals  development  relative  to  the  other  alternatives.  Similar  to  Alternative  B,  Alternative  E  is 
projected  to  result  in  2,680  new  federal  oil  and  gas  wells  that  would  result  in  fewer  adverse  impacts 
from  less  habitat  loss  and  noise  disturbance  than  alternatives  A  and  B. 

Alternative  E  would  close  the  greatest  portion  of  the  Planning  Area  to  wind-energy  development 
(1,945,204  acres)  and  ROW  development  (1,322,879  acres)  of  any  alternative,  resulting  in  the  least 
potential  risk  of  raptor  electrocution  and  the  least  adverse  impacts  to  greater  sage-grouse  nesting, 
brood-rearing,  and  winter  habitat.  Powerline  and  wind-energy  development  would  therefore  impact 
special  status  species  the  least  under  Alternative  E. 

Impacts  resulting  from  travel  management  under  Alternative  E  would  be  the  same  as  Alternative  B  and 
would  benefit  special  status  wildlife  species  by  placing  the  most  limitations  on  and  closures  to  motorized 
vehicle  use  of  any  alternative. 

Special  Designations  -  Alternative  E 

The  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in  special 
designation  areas  under  Alternative  E  would  result  in  additional  protections  to  special  status  species 
wildlife  in  comparison  to  the  other  alternatives.  Specifically,  the  closure  of  the  proposed  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  to  mineral  materials  disposal,  renewable  energy  development,  ROW 
development,  and  the  withdrawal  from  locatable  mineral  entry  would  result  in  the  greatest  beneficial 
impacts  to  special  status  wildlife  species  compared  to  the  other  alternatives.  Other  impacts  to  special 
status  wildlife  species  from  special  designations  outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  would  be  same  as  Alternative  B. 
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Resources  -  Alternative  E 

The  BLM  would  use  similar  wildland  fire  and  other  vegetation  treatments  to  restore  fire-adapted 
ecosystems  and  to  reduce  hazardous  fuels  as  Alternative  B;  however,  treatments  would  be  designed  and 
implemented  with  a  greater  emphasis  on  protection  of  sagebrush  ecosystems  within  the  proposed 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Management  of  these  areas  would  be  beneficial  to  sage- 
grouse  and  other  sagebrush  obligate  species.  However,  the  build-up  of  fuels  from  fire  management 
activities  under  Alternative  E  also  increases  the  potential  for  long-term  adverse  impacts  on  special  status 
wildlife  species  resulting  from  catastrophic  fire. 

Impacts  from  invasive  species  would  be  the  same  as  Alternative  B,  except  in  the  proposed  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC,  where  additional  protections  against  the  spread  of  invasive  species 
would  result  from  reduced  surface  disturbance  and  the  emphasis  on  restoring  and  maintaining  native 
sagebrush  ecosystems.  Conversely,  restrictions  on  herbicide  applications  in  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC  could  reduce  the  ability  to  control  infestations,  which  would  have  an  adverse 
impact  on  special  status  wildlife  species. 

Surface  disturbance  limitations  under  Alternative  E  would  augment  protective  measures  for 
forest/woodland,  grassland/shrubland,  and  riparian/wetland  communities  where  these  areas  overlap 
the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  decreasing  adverse  impacts  to  special  status 
wildlife  species  that  use  these  habitats. 

Proactive  Management  -  Alternative  E 

Management  for  special  status  wildlife  species  under  Alternative  E  is  generally  the  same  as  Alternative  B 
(Map  40),  and  the  beneficial  impacts  would  be  the  same  as  Alternative  B.  However,  Alternative  E  would 
result  in  the  greatest  overall  beneficial  impacts  to  greater  sage-grouse  and  other  special  status  wildlife 
species  when  compared  against  the  other  alternatives  due  to  additional  management  actions  limiting 
impacts  from  resource  uses  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Oil  and  gas  leases 
occur  on  approximately  26  percent  (316,110  acres)  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 
Under  all  alternatives,  the  BLM  would  not  violate  the  lease  rights,  but  would  apply  restrictions,  including 
NSO  to  protect  important  habitats.  Alternative  E  expounds  upon  this  by  imposing  an  NSO  condition  of 
approval  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Indirect  beneficial  impacts  would  occur  where  this  ACEC  overlaps  the  ranges  of  special  status  wildlife 
species,  as  discussed  in  detail  below. 

Trophy  Game  -  Alternative  E 

Impacts  to  grizzly  bears  would  be  similar  to  Alternative  B,  but  with  fewer  adverse  impacts  where  forest 
and  woodland  areas  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Predatory  Animals  -  Alternative  E 

Impacts  to  gray  wolves  would  be  similar  to  Alternative  B,  but  with  fewer  adverse  impacts  where  habitats 
are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Game  Birds  (Greater  Sage-Grouse)  -  Alternative  E 

See  Table  4-23  for  a  summary  of  management  actions  and  impacts  under  Alternative  E  specific  to 
greater  sage-grouse.  A  detailed  discussion  follows  in  the  sections  below. 
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Under  Alternative  E,  estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  in  the 
Planning  Area  would  result  in  the  least  amount  of  loss,  degradation,  and  fragmentation  of  sagebrush 
habitat  of  any  alternative  due  to  the  relative  size  and  additional  surface-disturbance  limitations 
associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Prohibitions  on  surface- 
disturbing  and  disruptive  activities  (including  ROWs)  are  more  restrictive  than  under  Alternative  B,  and 
this  alternative  would  generally  result  in  less  surface  disturbance  and  habitat  loss,  degradation,  and 
fragmentation  of  greater  sage-grouse  habitat  than  management  under  any  other  alternative.  Managing 
disturbance  within  greater  sage-grouse  Key  Habitat  Areas  to  not  exceed  one  location  per  640  acres  and 
cover  less  than  3  percent  of  priority  greater  sage-grouse  habitat  would  result  in  the  least  potential  for 
greater  sage-grouse  habitat  fragmentation  of  any  alternative. 

Impacts  to  greater  sage-grouse  from  mineral  leasing  would  be  the  same  as  Alternative  B;  however, 
because  Alternative  C  withdraws  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  to  locatable  mineral 
entry  and  closes  it  to  mineral  materials  disposal,  overall  adverse  impacts  from  all  mineral  development 
would  likely  be  reduced  under  this  alternative. 

Managing  greater  sage-grouse  Key  Habitat  Areas  as  ROW  and  renewable  energy  exclusion  areas  (Table 
4-22)  under  Alternative  E  would  reduce  the  potential  for  adverse  impacts  to  greater  sage-grouse  to  a 
greater  extent  than  any  other  alternative.  Outside  of  Key  Habitat  Areas,  management  and  impacts 
would  be  the  same  as  under  Alternative  B. 

Alternative  E  management  of  wildland  fire  and  fuels  treatment  is  similar  to  management  under 
Alternative  B,  and  focuses  on  restoring  fire-adapted  ecosystems  and  reducing  hazardous  fuels,  which 
would  result  in  long-term  beneficial  impacts  to  greater  sage-grouse.  However,  unlike  the  other 
alternatives,  treatments  would  be  designed  and  implemented  with  a  focus  on  the  protection  of 
sagebrush  in  Key  Habitat  Areas.  As  a  result  of  this  focus.  Alternative  E  management  would  prioritize  the 
creation  and  maintenance  of  greater  sage-grouse  cover  and  forage  over  meeting  other  resource 
objectives,  increasing  the  quality  of  greater  sage-grouse  habitat  over  the  long  term. 

Closing  Key  Habitat  Areas  to  livestock  grazing  would  result  in  similar  adverse  and  beneficial  impacts  as 
described  under  Alternative  B.  Unlike  management  under  Alternative  B,  Alternative  E  allows  the  use  of 
livestock  grazing  as  a  management  tool  to  address  certain  goals  (such  as  the  reduction  of  fine  fuels), 
which  could  help  achieve  some  of  the  potential  beneficial  effects  of  livestock  grazing  in  the  closed  Key 
Habitat  Areas. 

The  management  of  range  improvement  and  supplements  would  be  similar  to  management  under 
Alternative  B,  but  would  include  additional  restrictions  in  Key  Habitat  Areas  to  ensure  compatibility  of 
the  placement  and/or  design  of  supplement,  fences,  and  other  range  improvements  with  greater  sage- 
grouse  conservation  objectives.  Evaluating  existing  structural  range  improvements  and  supplements  to 
ensure  that  potential  adverse  impacts  to  greater  sage-grouse  are  mitigated  and  additional  monitoring 
requirements  to  ensure  range  improvements  do  not  contribute  to  the  proliferation  of  invasive  species 
would  result  in  additional  beneficial  impacts  beyond  those  achieved  by  Alternative  B  or  the  other 
alternatives. 

The  effects  of  wild  horse  grazing  in  HMAs  would  be  similar  to  those  under  Alternative  A. 

Alternative  E  specifically  retains  all  lands  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC, 
providing  additional  protection  for  these  areas  from  disposal  out  of  federal  management. 

Alternative  E  includes  the  largest  area  of  special  designations  of  any  alternative,  and  would  provide  the 
greatest  benefit  due  to  the  additional  restrictions  on  activities  that  could  adversely  affect  greater  sage- 
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grouse  in  these  locations.  In  addition,  this  alternative  designates  the  1,232,583  acre  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  (Table  4-22)  specifically  to  protect  greater  sage-grouse. 

Travel  management  under  Alternative  E  would  result  in  impacts  similar  to  those  under  Alternative  B. 
Additional  restrictions  on  the  placement  of  new  roads,  including  the  prohibition  of  new  road 
construction  within  4  miles  of  occupied  greater  sage-grouse  leks,  and  a  requirement  that  project 
proponents  use  existing  routes  to  access  valid  existing  rights  to  the  extent  possible,  would  further  limit 
the  potential  for  adverse  impacts  from  surface  disturbance  associated  with  new  roads  and  increased 
human  disruption  from  their  use. 

Alternative  E  requires  that  Special  Recreation  Permits  in  the  proposed  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  have  neutral  or  beneficial  effects  to  greater  sage-grouse  habitat,  which  would  reduce  the 
potential  for  disruptive  activities  in  these  areas. 

Impacts  from  vegetation  management  would  be  similar  to  those  described  under  alternatives  A,  B,  and 
D,  except  that  Alternative  E  places  greater  focus  on  greater  sage-grouse  habitat  restoration  and 
improvement.  Prioritizing  treatments  that  improve  greater  sage-grouse  habitat  and  managing  projects 
to  meet  defined  sage-grouse  habitat  parameters  would  result  in  greater  beneficial  impacts  than 
management  under  the  other  alternatives.  Additional  requirements,  such  as  the  use  of  native  seeds  and 
management  toward  the  restoration  of  native  (or  desirable)  plant  communities  to  ESD  reference  states 
could  result  in  further  habitat  enhancements.  Alternative  E  also  restricts  activities  that  facilitate  the 
spread  of  invasive,  nonnative  plant  species  in  greater  sage-grouse  habitat  though  requirements  for 
livestock  flushing  and  vehicle  washing. 

Alternative  E  manages  conifer  encroachment  and  invasive  plant  species  the  same  as  Alternative  B,  and 
impacts  would  be  the  same  as  described  under  that  alternative. 

Limitations  on  new  sources  of  noise  would  be  the  same  as  described  under  Alternative  B. 

Alternative  E  includes  the  development  of  a  statewide  adaptive  management  plan  for  greater  sage- 
grouse  that  identifies  monitoring  requirements  and  specific  adaptive  management  triggers.  Alternative 
E  would  likely  result  in  similar  beneficial  impacts  as  the  adaptive  management  strategy  articulated  under 
Alternative  D  by  supporting  population  management  objectives  for  greater  sage-grouse  set  by  the  State 
of  Wyoming  (State  of  Wyoming  Office  of  the  Governor,  EO  2011-5). 

Nongame  (Raptors)  -  Alternative  E 

Impacts  to  special  status  raptor  species  would  be  the  same  as  Alternative  B,  except  where  habitats  are 
subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Nongame  (Migratory  Birds)  -  Alternative  E 

Impacts  to  special  status  migratory  bird  species  would  be  the  same  as  Alternative  B,  except  where 
habitats  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Nongame  (Mammals)  -  Alternative  E 

Impacts  to  special  status  mammals  would  be  the  same  as  Alternative  B,  except  where  habitats  are 
subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 
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Nonpame  (Amphibians)  -  Alternative  E 

Impacts  to  special  status  amphibians  would  be  the  same  as  Alternative  B,  except  where  habitats  are 
subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Alternative  F 

Surface  Disturbance  -  Alternative  F 

Alternative  F  would  result  in  137,064  acres  of  short-term  and  17,663  acres  of  long-term  surface 
disturbance.  Impacts  to  wildlife  from  surface  disturbance  under  Alternative  F  are  projected  to  be 
greater  than  under  alternatives  A,  B,  and  E,  but  less  than  under  alternatives  C  and  D.  Similar  to 
Alternative  D,  greater  erosion  prevention  measures  and  reclamation  requirements  under  Alternative  F 
may  mitigate  impacts  to  wildlife  habitat  to  a  greater  extent  than  Alternative  A. 

Resource  Uses  -  Alternative  F 

Resource  uses  under  Alternative  F  would  result  in  fewer  adverse  impacts  to  wildlife  habitat  than 
Alternative  D  and  slightly  greater  impacts  than  Alternative  A.  Like  Alternative  D,  Alternative  F  applies  a 
NSO  stipulation  within  0.6  mile  of  occupied  greater  sage-grouse  leks  within  PHMAs.  However, 
Alternative  F  limits  surface  disturbances  to  one  per  640  acres  and  3  percent  or  less  of  the  Wyoming 
Density  and  Disturbance  Calculation  Tool  (DDCT)  analysis  area,  compared  to  5  percent  under  Alternative 
D,  which  would  afford  greater  protection  for  greater  sage-grouse  and  other  special  status  wildlife 
species  that  use  habitats  within  the  ACEC.  Overall,  fewer  new  federal  wells  are  anticipated  under 
Alternative  F  than  alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E,  with  proportional 
adverse  impacts  to  special  status  species. 

Powerline  development  would  be  similar  to  alternatives  A  and  D,  but  with  additional  restrictions  within 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  that  would  impose  seasonal  restrictions  on  powerline 
development,  encourage  the  use  of  buried  lines,  and  consider  upgrades  to  enhance  sage-grouse  habitat 
security. 

Alternative  F  would  also  limit  motorized  vehicle  use  to  designated  roads  and  trails  and  exclude 
renewable  energy  development  over  a  greater  area  than  Alternative  D,  resulting  in  fewer  adverse 
impacts  than  alternatives  A,  C,  and  D,  but  more  than  alternatives  B  and  E.  Impacts  from  livestock 
grazing  management  would  be  the  same  as  Alternative  D  across  much  of  the  Planning  Area,  but  would 
incorporate  greater  sage-grouse  habitat  objectives  within  the  proposed  Greater  Sage-Grouse  PHMAs 
ACEC  that  would  result  in  beneficial  impacts  to  greater  sage-grouse  and  other  special  status  species  that 
use  sagebrush  habitats. 

Special  Designations  -  Alternative  F 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  The 
additional  restrictions  (discussed  under  Resource  Uses  and  Resources)  on  surface  disturbance,  oil  and 
gas  leasing,  motorized  vehicle  use,  and  renewable  energy  development  in  the  proposed  Greater  Sage- 
Grouse  PHMAs  ACEC  would  result  in  fewer  adverse  impacts  to  wildlife  habitat  than  Alternative  D. 
Beneficial  impacts  would  be  similar  to  Alternative  E,  but  to  a  lesser  extent  due  to  the  designation  of  less 
area  as  ACECs  and  fewer  restrictions  on  resource  uses  and  activities  in  special  designation  areas  to 
protect  special  status  wildlife  species  habitat  and  WSR  eligible  waterway  segments. 
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Resources  -  Alternative  F 

Impacts  to  special  status  wildlife  species  from  management  actions  to  protect  resources  would  be 
generally  the  same  as  Alternative  D,  except  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC,  where 
specific  management  actions  for  habitat  restoration,  invasive  species  management,  fire  and  fuels 
management,  and  livestock  grazing  that  prioritize  the  protection  of  greater  sage-grouse  populations  and 
sagebrush  habitat  would  apply  (Map  43).  Therefore,  management  actions  within  these  areas  are  likely 
to  be  more  beneficial  for  sage-grouse  and  other  special  status  wildlife  species  that  use  sagebrush 
habitats  than  under  Alternative  D. 

Surface  disturbance  limitations  under  Alternative  F  would  lower  the  potential  for  disturbance  in 
forest/woodland,  grassland/shrubland,  and  riparian/wetland  communities  where  these  areas  overlap 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC,  decreasing  adverse  impacts  to  special  status  wildlife 
species  that  use  these  habitat  areas. 

Proactive  Management  -  Alternative  F 

In  general,  proactive  management  actions  under  Alternative  F  (Map  43)  provide  more  benefits  and 
mitigate  adverse  impacts  to  special  status  wildlife  species  to  a  greater  extent  than  alternatives  A  and  C; 
slightly  more  than  Alternative  D  due  to  the  designation  of  the  Greater-Sage  Grouse  PHMAs  ACEC;  and 
less  than  alternatives  B  and  E.  Oil  and  gas  leases  occur  on  approximately  50  percent  (554,048  acres)  of 
the  Greater  Sage-Grouse  PHMAs  ACEC.  Under  all  alternatives,  the  BLM  would  not  violate  the  lease 
rights,  but  would  apply  restrictions,  including  NSO  conditions  of  approval  to  protect  important  habitats. 
Impacts  due  to  proactive  management  and  other  impacts  are  described  in  detail  under  each  special 
status  wildlife  species  category  below. 

Trophy  Game  -  Alternative  F 

Impacts  to  grizzly  bears  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts  where  forest 
and  woodland  areas  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Predatory  Animals  -  Alternative  F 

Impacts  to  gray  wolves  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts  where  habitats 
are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC,  as 
discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Game  Birds  (Greater  Sage-Grouse)  -  Alternative  F 

See  Table  4-23  for  a  summary  of  management  actions  and  impacts  under  Alternative  F  specific  to 
greater  sage-grouse.  A  detailed  discussion  follows  in  the  sections  below. 

Estimated  short-  and  long-term  surface  disturbance  from  BLM  actions  under  Alternative  F  are  similar  to 
alternatives  A  and  D,  but  with  greater  restrictions  on  oil  and  gas  development  in  sagebrush  habitat 
(Table  4-21).  Overall,  Alternative  F  management  would  result  in  greater  beneficial  and  reduced  adverse 
impacts  to  greater  sage-grouse  than  would  management  under  alternatives  A  or  C,  similar  impacts  to 
alternatives  B  and  D,  and  fewer  beneficial  impacts  and  greater  adverse  impacts  than  management  under 
Alternative  E. 

Adverse  impacts  to  greater  sage-grouse  from  mineral  leasing  under  Alternative  F  would  be  reduced 
compared  to  Alternative  A  and  similar  to  under  Alternative  D.  This  alternative  closes  more  than  twice 
the  amount  of  federal  mineral  estate  to  oil  and  gas  leasing  as  Alternative  D,  but  applies  similar  NSO 
restrictions,  and  limits  surface  disturbances  from  oil  and  gas  to  one  location  per  640  acres.  However, 
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Alternative  F  includes  additional  constraints  on  oil  and  gas  development,  including  a  lower  threshold  of 
allowable  cumulative  surface  disturbance  in  PHMAs  (3  percent  here  versus  5  percent  under  Alternative 
D)  and  requirements  to  unitize  leases  and  consider  development  on  a  larger  scale,  such  as  through  the 
use  of  Master  Development  Plans.  Unlike  the  greater  sage-grouse  focused  ACEC  under  Alternative  E, 
the  Greater  Sage-Grouse  PHMAs  ACEC  would  not  preclude  mineral  development,  resulting  in  greater 
potential  for  adverse  impacts  to  greater  sage-grouse  and  their  habitats  within  PHMAs. 

Adverse  impacts  to  greater  sage-grouse  from  ROW  and  renewable  energy  management  would  be  similar 
to  Alternative  E,  but  to  a  greater  extent  because  Alternative  F  includes  fewer  ROW  exclusion  areas  in 
greater  sage-grouse  habitat.  Compared  to  alternatives  A,  C,  and  D,  management  under  Alternative  F  is 
anticipated  to  reduce  the  potential  for  new  ROW  development  in  greater  sage-grouse  habitat,  and  thus 
reduce  the  potential  for  adverse  impacts  compared  to  those  alternatives.  Alternative  F  generally 
manages  PHMAs  as  avoidance  areas  for  renewable  energy  and  ROW  development,  which  may 
necessitate  the  application  of  project  design  or  mitigation  features  that  would  limit  adverse  impacts  to 
greater  sage-grouse.  Although  surface  disturbance  from  ROW  and  renewable  energy  development 
would  still  result  in  adverse  impacts  from  increased  habitat  fragmentation,  habitat  degradation,  and 
disruption  under  this  alternative.  Alternative  F  includes  a  number  of  additional  constraints  in  PHMAs 
that  would  help  limit  these  effects  (e.g.,  requirements  to  remove,  bury,  or  modify  existing  powerlines 
and  the  application  of  TLSs  to  transmission  line  construction). 

Alternative  F  management  of  wildland  fire  and  fuels  treatment  is  similar  to  management  under 
Alternative  D,  and  focuses  on  restoring  fire-adapted  ecosystems  and  reducing  hazardous  fuels.  Overall, 
lower  fuel  loads  and  a  return  to  natural  wildland  fire  return  internal  would  result  in  long-term  beneficial 
impacts  to  greater  sage-grouse.  However,  as  under  Alternative  E,  Alternative  F  implements  wildland  fire 
and  fuels  management  with  a  focus  on  protecting  existing  sagebrush  ecosystems  in  PHMAs. 

Alternative  F  manages  livestock  grazing  similar  to  Alternative  D,  and  impacts  would  be  similar  to  those 
described  under  that  alternative.  In  addition.  Alternative  F  includes  additional  restrictions  in  PHMAs  to 
ensure  that  livestock  use  does  not  affect  greater  sage-grouse  habitat  quality.  These  measures  include 
temporarily  excluding  livestock  grazing  in  areas  recovering  from  fire  and  incorporating  greater 
sage-grouse  habitat  objectives  and  management  considerations  into  all  BLM  grazing  allotment 
management  plans.  Implementation  of  these  additional  restrictions  would  reduce  the  potential  for 
livestock  grazing  in  PHMAs  to  impede  greater  sage-grouse  habitat  recovery  or  adversely  affect  habitat 
quality. 

The  effects  of  wild  horse  grazing  in  HMAs  would  be  similar  to  those  under  Alternative  A. 

Lands  and  realty  management  under  Alternative  F  is  the  same  as  under  Alternative  D,  and  impacts 
would  be  the  same  as  under  that  alternative. 

Alternative  F  includes  the  second  largest  area  of  special  designations  of  any  alternative,  and  would 
provide  the  similar  benefits  to  greater  sage-grouse  as  Alternative  E  from  the  additional,  restrictive 
management  applied  in  these  locations.  Like  under  Alternative  E,  this  alternative  includes  an  ACEC 
specifically  to  protect  greater  sage-grouse,  the  1,116,698  acre  Greater  Sage-Grouse  PHMAs  ACEC  (Table 
4-22).  However,  the  Greater  Sage-Grouse  PHMAs  ACEC  includes  fewer  exclusions  and  closures  to 
resource  uses  than  does  the  greater  sage-grouse  focused  ACEC  under  Alternative  E,  which  would  limit 
the  potential  for  adverse  impact  reduction  compared  to  that  alternative. 

Travel  management  under  Alternative  F  is  the  same  as  under  Alternative  D,  and  impacts  would  be  the 
same  as  under  that  alternative.  Similar  to  Alternative  D,  this  alternative  restricts  the  placement  of  new 
roads  in  and  around  certain  greater  sage-grouse  habitat  (1.9  miles  from  the  perimeter  of  occupied 
sage-grouse  leks  inside  core  areas).  Like  Alternative  E,  this  alternative  requires  that  project  proponents 
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use  existing  routes  where  possible  to  access  valid  existing  rights  as  methods  to  limit  potential  adverse 
impacts  from  surface  disturbance  associated  with  new  roads  and  increased  human  disruption  from  their 
use. 

Similar  to  Alternative  E,  Alternative  F  requires  that  Special  Recreation  Permits  issued  in  the  proposed 
Greater  Sage-Grouse  PHMAs  ACEC  have  neutral  or  beneficial  effects  to  greater  sage-grouse  habitat, 
which  would  reduce  the  potential  for  disruptive  activities  in  these  areas. 

Impacts  from  vegetation  management  would  be  similar  to  those  described  under  alternatives  A,  B,  and 
D,  except  that  Alternative  F  emphasizes  habitat  restoration  and  improvements  that  would  specifically 
benefit  greater  sage-grouse.  Prioritizing  projects  that  improve  greater  sage-grouse  habitat  and 
managing  toward  defined  greater  sage-grouse  habitat  parameters  would  improve  habitat  conditions  in 
comparison  to  those  alternatives.  Additional  requirements,  such  as  the  use  of  native  seeds  and 
management  toward  the  restoration  of  native  (or  desirable)  plant  communities,  could  also  enhance 
habitat  for  greater  sage-grouse. 

Alternative  F  manages  conifer  encroachment  the  same  as  Alternative  A,  and  impacts  would  be  the  same 
as  described  under  that  alternative. 

Alternative  F  invasive  plant  species  management  is  similar  to  management  under  Alternative  D,  but 
incorporates  additional  beneficial  management  actions  in  the  Greater  Sage-Grouse  PFIMAs  ACEC,  such 
as  requirements  to  restore  habitat  to  a  higher  community  state  or  phase  and  conduct  post-treatment 
monitoring  and  control  requirements  for  invasive  vegetation.  Alternative  F  invasive  plant  species 
management  in  PFIMAs  is  similar  to  Alternative  E's  management  for  Key  Flabitat  Areas,  and  beneficial 
impacts  from  focusing  on  the  maintenance  of  sagebrush  ecosystems  would  be  similar  to  those  described 
under  that  alternative. 

Limitations  on  new  sources  of  noise  would  be  the  same  as  described  under  Alternative  D,  and  impacts 
would  be  the  same  as  described  under  that  alternative. 

Like  Alternative  E,  proactive  management  under  Alternative  F  includes  the  development  of  a  statewide 
adaptive  management  plan  for  greater  sage-grouse.  The  use  of  adaptive  management  plans  would 
result  in  beneficial  impacts  to  greater  sage-grouse  by  aligning  and  frequently  recalibrating  BLM 
management  strategies  to  support  population  management  objectives  for  greater  sage-grouse 
developed  by  the  State  of  Wyoming  (State  of  Wyoming  Office  of  the  Governor,  EO  2011-5). 

Nonpame  (Raptors)  -  Alternative  F 

Impacts  to  special  status  raptor  species  would  be  similar  to  Alternative  D,  but  with  fewer  adverse 
impacts  where  habitats  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage- 
Grouse  PFIMAs  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Nonpame  (Migratory  Birds)  -  Alternative  F 

Impacts  to  special  status  migratory  bird  species  would  be  similar  to  Alternative  D,  but  with  fewer 
adverse  impacts  where  habitats  are  subject  to  protective  actions  associated  with  the  proposed  Greater 
Sage-Grouse  PFIMAs  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 
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Nonpame  (Mammals)  -  Alternative  F 

Impacts  to  special  status  mammals  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts 
where  habitats  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

Nonpame  (Amphibians)  -  Alternative  F 

Impacts  to  special  status  amphibians  would  be  similar  to  Alternative  D,  but  with  fewer  adverse  impacts 
where  habitats  are  subject  to  protective  actions  associated  with  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC,  as  discussed  in  Section  4.4.6  Fish  and  Wildlife  Resources  -  Wildlife. 

4.4.10  Wild  Horses 

Wild  horses  are  managed  for  self-sustaining  populations  of  healthy,  free-roaming  animals  in  balance 
with  other  uses  and  the  productive  capacity  of  their  habitat.  Management  of  wild  horses  is  performed 
consistent  with  the  Wild  Free  Roaming  Horses  and  Burros  Act  of  1971,  multiple  use  objectives  in  the 
FLPMA,  and  conformance  with  the  Wyoming  Standards  for  Flealthy  Rangelands  (Appendix  N),  and  in 
compliance  with  relevant  court  orders  and  agreements. 

Adverse  impacts  to  wild  horses  include  management  that  reduces  vegetation  for  forage,  the  availability 
of  water,  or  other  habitat  components  necessary  to  maintain  the  health  of  horses  and  the  initial 
appropriate  management  level  in  HMAs.  Beneficial  impacts  to  wild  horses  result  from  management  that 
increases  the  health,  forage,  genetic  variability,  and  movement  of  wild  horses  in  HMAs. 

Direct  impacts  to  wild  horses  result  from  management  that  affects  their  health,  forage,  and  free- 
roaming  nature.  Actions  that  alter  wild  horse  habitat  in  HMAs,  such  as  surface  disturbance  that  reduces 
forage  in  the  short  term,  would  result  in  direct  impacts.  Indirect  impacts  to  wild  horses  may  result  from 
the  construction  of  fences  and  activities  that  increase  the  competition  for  resources  among  wild  horses, 
livestock,  and  wildlife  in  the  long  term,  such  as  increased  resource  uses  and  land  tenure  adjustments  or 
other  management  actions  that  subsequently  alter  the  health,  forage,  and  free-roaming  character  of 
wild  horses. 

Because  appropriate  management  levels  are  typically  set  at  levels  that  leave  forage  available  for 
livestock  and  wildlife,  wild  horse  populations  are  impacted  most  directly  through  gathers  and  fertility 
controls  rather  than  reductions  in  forage  availability  (National  Resource  Council  2013).  However, 
decreases  in  forage  availability  due  to  surface-disturbing  activities  in  HMAs  without  a  corresponding 
increase  in  reclamation  or  restoration  of  forage  in  another  area,  could  indirectly  impact  wild  horses  by 
necessitating  adjustments  in  the  appropriate  management  level  to  compensate  for  the  overall  decline  in 
forage  availability. 

4.4.10.1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  The  number  of  wild  horses  would  increase  by  about  15  percent  annually  and  be  maintained  by 
periodic  removals,  based  on  the  estimated  population  increase  for  the  McCullough  Peaks  HMA 
(BLM  2008a). 

•  Wild  horse  removals  (gathers)  would  occur  about  every  3  to  5  years  in  each  HMA. 
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•  Maintenance  of  wild  horse  populations  at  initial  appropriate  management  levels  in  existing 
HMAs  would  be  accomplished  through  removals  and  selected  application  of  other  population 
control  practices. 

•  Wild  horse  gathers  would  use  existing  trap  locations  for  the  most  part. 

•  Conducting  wild  horse  gathers  in  the  fall,  when  temperatures  are  lower,  would  reduce  stress  on 
the  animals;  however,  summer  gathers  scheduled  during  the  cooler  morning  hours  would  also 
limit  such  stress. 

4.4.10.2  Summary  of  Impacts  by  Alternative 

Adverse  impacts  to  wild  horses  primarily  result  from  management  that  reduces  the  forage,  health,  and 
free-roaming  nature  of  wild  horses.  The  expansion  of  the  McCullough  Peaks  Herd  Management  Area 
(HMA)  under  alternatives  B,  E,  D,  and  F  would  result  in  beneficial  impacts  to  wild  horses  by  adjusting  the 
HMA  boundary  to  more  accurately  correspond  to  the  range  the  resident  herd  uses,  rather  than 
continued  attempts  to  recapture  and  move  horses  that  venture  outside  of  the  existing  HMA  boundary. 
No  changes  would  be  made  to  the  Fifteenmile  HMA.  Alternatives  B  and  E,  and  to  a  lesser  extent 
alternatives  D  and  F,  implement  proactive  management  and  constrain  resource  uses  and  disruptions 
(e.g.,  restrictions  on  organized  special  recreation  permits  [SRPs]  in  HMAs)  in  ways  beneficial  to  wild 
horse  forage  and  health.  Limitations  on  surface  disturbance  and  resource  uses  within  proposed  greater 
sage-grouse  ACECs  under  alternatives  E  and  F  would  augment  protective  management  actions  applied 
within  the  HMAs  and  provide  additional  protection  for  wild  horses  where  these  areas  overlap. 
Alternatives  A  and  C  would  result  in  similar  impacts  to  wild  horses,  with  the  implementation  of 
Alternative  C  causing  more  adverse  impacts  to  wild  horses  than  Alternative  A,  especially  in  the  short 
term.  Under  all  alternatives,  wild  horse  populations  may  be  brought  into  balance  with  available  habitat 
and  resources  needed  to  sustain  genetically  viable  herds. 

4.4.10.3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

The  types  of  potential  impacts  to  wild  horses  under  the  various  alternatives  are  similar.  However,  the 
extent  and  intensity  of  impacts  would  vary  by  alternative.  Therefore,  discussions  for  individual 
alternatives  describe  impacts  to  wild  horses  from  surface-disturbing  activities,  minerals  development, 
ROW  development,  motorized  vehicle  use,  recreation,  livestock  grazing,  special  designations,  fire  and 
fuels  management,  and  proactive  management  actions. 

Managing  HMAs  to  be  consistent  with  the  Wyoming  Standards  for  Healthy  Rangelands  (Appendix  N) 
results  in  adverse  and  beneficial  long-term  impacts  to  wild  horses.  Fencing  to  improve  livestock  grazing 
distribution  would  affect  the  movement  of  wild  horses  and  would  affect  their  overall  free-roaming 
nature.  Water  developments  may  improve  the  distribution  of  wild  horses  in  each  HMA.  Conformance 
with  the  Wyoming  Standards  for  Healthy  Rangelands  in  upland  areas  would  result  in  improved  plant 
vigor,  production,  and  diversity  of  species  available  as  forage,  which  would  result  in  beneficial  impacts  to 
wild  horses. 

Increased  incidence  of  drought  and  associated  increases  in  wildfire  and  reductions  in  the  availability  of 
water  from  climate  change  may  result  in  long-term  adverse  impacts  to  wild  horses.  See  the  climate 
change  section  at  the  end  of  this  chapter  for  more  information  regarding  potential  impacts  from  climate 
change. 
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Management  that  decreases  adverse  impacts  to  water  quality,  watersheds,  and  soils,  such  as  avoiding  or 
prohibiting  surface  disturbance  near  water  or  on  slopes,  maintaining  watershed  improvement  projects, 
and  using  BMPs  to  reduce  runoff,  soil  erosion,  and  sediment  yield  to  retain  water  on  landscapes  would 
result  in  long-term  benefits  to  wild  horses.  Management  of  resources  that  enhance  habitat  and  forage 
production  would  contribute  to  habitat  health  and  the  overall  health  of  horses. 

Under  all  alternatives,  the  following  Herd  Areas  would  not  be  managed  for  wild  horses:  Sand  Draw 
(15,302  acres),  Zimmerman  Springs  (12,277  acres).  Alkali  Spring  Creek  (5,183  acres),  Foster  Gulch 
(141,300  acres),  and  North  Shoshone  (22,626  acres).  Analysis  for  the  previous  RMPs  determined  that 
managing  wild  horses  in  these  Herd  Areas  resulted  in  management  issues  or  conflicts  that  were  most 
appropriately  resolved  by  the  removal  of  wild  horses.  These  decisions  and  findings  remain  valid  because 
the  resource  conditions  have  not  changed;  therefore,  the  continued  exclusion  of  wild  horses  from  these 
areas  results  in  beneficial  impacts  to  wild  horse  management. 

Managing  the  initial  appropriate  management  level  of  wild  horses  in  the  Fifteenmile  HMA  (70  to  160 
breeding  adults)  and  the  McCullough  Peaks  HMA  (70  to  140  breeding  adults)  to  be  adjusted  as  necessary 
based  upon  monitoring  would  result  in  beneficial  long-term  impacts  to  wild  horses  from  maintaining 
genetic  viability  in  the  HMAs.  Allowing  free  movement  of  herds  in  HMAs  would  further  increase  the 
genetic  viability  of  wild  horse  populations  in  HMAs.  Employing  selective  removal  criteria  in  accordance 
with  current  national  policies  during  periodic  gathers  to  increase  the  prevalence  of  desired  genetic 
characteristics  and  avoid  genetic  depression  would  result  in  long-term  benefits  to  wild  horses  by 
increasing  long-term  health  and  genetic  viability. 

Considering  the  use  of  natural  and  artificial  population  control  measures,  as  needed,  to  maintain  the 
populations  of  wild  horses  in  the  initial  appropriate  management  levels  may  result  in  long-term 
beneficial  impacts  to  wild  horses  by  improving  health  of  populations  and  facilitating  effective  strategies 
for  managing  wild  horses  and  their  habitat. 

Basing  future  adjustments  to  appropriate  management  levels  in  the  HMAs  on  monitoring  and  multiple 
use  considerations  through  development  of  and/or  revisions  to  HMA  Plans  would  result  in  long-term 
beneficial  impacts  to  wild  horses  by  providing  an  appropriate  review  of  herd  objectives  and  conditions 
before  forage  allocations  are  made. 

The  use  of  certified  weed-free  forage  supplements  would  result  in  beneficial  impacts  to  wild  horses  by 
decreasing  the  potential  for  invasive  species  establishment  and  spread  that  would  compete  with  native 
vegetation  and  lead  to  losses  in  forage.  The  use  of  forage  supplements  would  also  reduce  competition 
for  food  sources  in  times  of  drought  between  wild  horses  and  other  wildlife. 

Maintaining  up-to-date  Herd  Gathering  Plans  and  emphasizing  the  gathering  of  wild  horses  that  move 
outside  HMAs  or  onto  private  lands  would  result  in  overall  beneficial  impacts  to  management  of  the 
wild  horses  program  within  the  context  of  multiple  use.  A  strategic  and  reasoned  approach  to  gathering 
wild  horses  would  result  in  more  effective  and  efficient  gathering  activities.  Gathering  excess  wild 
horses  would  also  result  in  reduced  competition  for  resources  (e.g.,  forage,  water,  and  habitat)  which 
may  increase  the  health  and  viability  of  the  horses  remaining  within  the  initial  appropriate  management 
level. 

Special  designations  may  result  in  beneficial  impacts  to  wild  horses  by  limiting  impacts  to  resources 
(e.g.,  soil,  water,  and  vegetation)  that  would  affect  wild  horses.  Under  all  alternatives,  HMAs  overlap 
with  WSAs.  Managed  to  be  consistent  with  BLM  Manual  6330  (BLM  2012a),  activities  that  would 
adversely  impact  resource  uses  may  be  limited  or  prohibited  in  WSAs.  These  limitations  would  result  in 
beneficial  impacts  to  wild  horses  in  the  HMAs,  except  that  new  water  development  or  other  projects  to 
benefit  wild  horses  would  likely  be  precluded  from  construction  in  WSAs. 
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Alternative  A 

Surface  Disturbance 

Surface  disturbance  affects  wild  horses  both  directly  and  indirectly.  The  severity  of  impacts  to  wild 
horses  from  surface  disturbance  depends  on  the  location  of  the  surface  disturbance.  Disturbance  in 
HMAs  would  more  directly  affect  wild  horses.  The  location  of  surface  disturbance  projected  in 
Appendix  T  has  not  been  determined.  However,  land  use  allocations  under  each  alternative  may  affect 
the  location  of  surface  disturbance.  Land  use  allocations  by  alternative  in  each  HMA  are  summarized  in 
Table  4-24. 
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Table  4-24.  Land  Use  Allocations  (acres)  within  Herd  Management  Areas  by  Alternative 


Management 

McCullough  Peaks  HMA 

Fifteenmile  HMA 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Total  Acreage  in  HMA 

103,866 

113,714 

103,866 

113,714 

113,939 

113,714 

70,527 

70,527 

70,527 

70,527 

70,527 

70,527 

Open/Play 

Area 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Limited  to 
Designated 

Travel 

Management 

Designation 

48,485 

91,412 

103,661 

113,670 

91,412 

113,670 

0 

54,568 

15,947 

54,568 

54,568 

54,695 

Limited  to 
Existing 

55,357 

1 

181 

20 

1 

20 

54,698 

0 

54,568 

127 

0 

0 

Closed 

0 

22,278 

0 

0 

22,278 

0 

15,818 

15,945 

0 

15,818 

15,945 

15,818 

Seasonal 

Restriction 

0 

59,611 

0 

0 

59,611 

0 

0 

13,469 

0 

0 

13,469 

0 

ROW 

Avoidance 

26,754 

107,536 

62,467 

113,694 

53,331 

70,513 

18,157 

69,506 

27,442 

70,261 

57,044 

70,513 

Exclusion 

2,733 

6,153 

0 

0 

60,359 

0 

4,506 

1,007 

0 

0 

13,469 

0 

Open 

74,379 

24 

41,399 

47,514 

24 

47,514 

47,864 

14 

43,085 

266 

14 

14 

Livestock 

Grazing 

Closed 

22 

60,272 

22 

22 

60,272 

22 

0 

34,603 

0 

0 

34,603 

0 

Open 

103,844 

53,442 

103,844 

113,692 

53,442 

113,692 

70,527 

35,926 

70,527 

70,527 

35,926 

70,506 

Closed 

17,884 

97,055 

11,816 

21,649 

97,054 

21,649 

15,947 

64,469 

15,947 

15,947 

64,469 

15,947 

Oil  and  Gas 

Constraints 

Major 

2,541 

16,014 

6,068 

37,332 

16,014 

37,359 

11,124 

6,055 

0 

15,125 

6,055 

15,125 

Moderate 

27,377 

16 

38,091 

54,103 

16 

54,076 

24,682 

3 

14,224 

39,466 

3 

39,455 

Open 

55,434 

0 

47,261 

0 

0 

0 

15,125 

0 

40,356 

0 

0 

0 
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Table  4-24.  Land  Use  Allocations  (acres)  within  Herd  Management  Areas  by  Alternative  (Continued) 


Management 

McCullough  Peaks  HMA 

Fifteenmiie  HMA 

Alternative 

A 

Alternative 

B 

Aiternative 

C 

Aiternative 

D 

Aiternative 

E 

Aiternative 

F 

Aiternative 

A 

Aiternative 

B 

Aiternative 

C 

Aiternative 

D 

Aiternative 

E 

Aiternative 

F 

Salable 

Minerals 

Closed 

15,608 

113,059 

22,972 

54,927 

113,059 

54,927 

15,945 

70,513 

16,483 

19,861 

70,521 

19,861 

Open 

88,273 

655 

80,910 

58,787 

655 

58,787 

54,582 

14 

54,044 

50,666 

6 

50,666 

Locatable 

Minerals 

Withdrawn 

0 

0 

0 

0 

60,272 

0 

0 

0 

0 

0 

13,476 

0 

Available 

103,236 

113,084 

103,236 

113,084 

52,812 

113,084 

70,527 

70,527 

70,527 

70,527 

57,051 

70,527 

Sources:  BLM  2009a;  BLM  2013a 


HMA  Herd  Management  Area 

ROW  rights-of-way 
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Under  Alternative  A,  28,392  acres  (16  percent)  of  HMAs  are  within  WSAs,  which  will  limit  adverse 
impacts  to  HMAs  from  surface-disturbing  activities.  Surface  disturbance  and  the  removal  of  vegetation 
would  directly  limit  the  available  forage  for  wild  horses  and  other  grazing  animals  and,  without 
appropriate  reclamation  or  rehabilitation,  may  also  lead  to  the  establishment  and  spread  of  invasive 
species,  potentially  contributing  to  forage  reduction.  Reductions  in  forage  would  impact  wild  horses  by 
increasing  competition  between  livestock  and  other  wildlife. 

Resource  Uses 

Management  actions  for  minerals  would  result  in  both  short-term  and  long-term  impacts  to  wild  horses. 
Mining  activity  would  result  in  both  short-term  and  long-term  surface  disturbance  and  loss  of 
vegetation,  which  would  reduce  available  forage.  Construction  and  operation  of  mineral  facilities  and 
infrastructure  would  also  displace  horses  and  prevent  movement  in  certain  circumstances  (e.g.,  linear 
infrastructure  such  as  aboveground  pipelines,  transmission  lines,  and  roads).  Increased  human  presence 
and  activity  associated  with  mining  may  also  reduce  the  wild  and  free-roaming  nature  of  the  horses. 

Untreated  invasive  weeds  that  outcompete  native  vegetation  and  grasses  may  reduce  available  forage 
for  wild  horses.  Treatments  and  reductions  in  invasive  weeds  may  displace  wild  horses  and  reduce 
forage  in  the  short  term,  but  would  reduce  competition  with  native  vegetation  and  increase  available 
forage  for  wild  horses  in  the  long  term.  Under  Alternative  A,  there  would  be  beneficial  impacts  from 
treatments  of  invasive  species  on  approximately  2,000  acres. 

Management  of  ROWs  would  result  in  short-  and  long-term  adverse  impacts  to  wild  horses.  Wild  horses 
would  be  displaced  in  the  short  term  during  construction  activities  and  may  be  displaced  in  the  long 
term  depending  on  the  size  and  activity  level  associated  with  ongoing  operations  on  the  ROW.  The 
development  of  ROWs  would  also  increase  human  activity  and  may  result  in  avoidance  behavior  of  wild 
horses,  affecting  access  to  resources  and  additional  energy  expenditure.  Construction  of  ROWs  and 
associated  surface  disturbance  would  result  in  short-term  impacts  to  wild  horses  by  removing  forage. 
Successful  reclamation  of  surface  disturbance  would  reduce  the  potential  for  long-term  loss  of  forage 
associated  with  ROW  development.  However,  permanent  (or  long-term)  facilities  and  infrastructure 
would  still  result  in  long-term  surface  disturbance  that  would  reduce  overall  forage.  Developing  new 
ROWS  in  or  adjacent  to  disturbed  areas  associated  with  existing  ROWs  or  high  traffic  gravel  roads  or 
highways  would  reduce  impacts  to  wild  horses  from  the  development  of  new  ROWs.  Alternative  A  has 
the  most  area  open  to  ROW  development  in  the  Fifteenmile  and  McCullough  Peaks  HMAs  (Table  4-24). 

Management  for  travel  and  transportation  would  result  in  both  short-  and  long-term  impacts  to  wild 
horses.  Travel  designations  that  permit  motorized  vehicle  use  may  disturb  wild  horses  and  result  in 
short-term  displacement  when  activity  is  occurring.  In  areas  of  frequent  motorized  vehicle  use,  wild 
horses  may  adjust  behavior  to  adapt  to  human  activity  and  noise,  which  may  affect  their  wild  and  free- 
roaming  nature  and  has  been  observed  in  the  McCullough  Peaks  HMA.  Areas  open  to  cross-country 
motorized  travel  may  reduce  available  vegetation  and  forage  for  wild  horses;  however,  no  areas  in 
HMAs  are  completely  open  to  cross-country  motorized  travel  under  any  of  the  alternatives.  Less  than 
half  of  the  area  in  HMAs  is  limited  to  designated  roads  and  trails  (Table  4-24).  Limiting  motorized 
vehicle  use  to  designated  roads  and  trails  would  limit  adverse  impacts  to  wild  horses  by  restricting 
motorized  access  to  help  maintain  their  overall  free-roaming  and  wild  nature  and  to  minimize 
disturbance. 

Recreation  management  under  Alternative  A  would  result  in  localized  short-term  impacts  to  wild  horses. 
Recreational  activities  may  result  in  the  temporary  disturbance  of  horses  from  recreational  wild  horse 
viewing,  hiking,  hunting,  camping,  and  other  activities. 
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Livestock  grazing  management  would  result  in  adverse  and  beneficial  impacts  to  wild  horses.  Impacts  of 
livestock  grazing  on  wild  horses  depend  on  the  location,  timing,  intensity,  duration,  and  frequency  of 
grazing.  Livestock  grazing  management  results  in  the  maintenance  or  improvement  of  range  conditions 
as  directed  by  the  Standards  for  Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management 
for  the  Public  Lands  Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N).  Range 
improvements  associated  with  livestock  such  as  springs,  wells,  and  reservoirs  would  also  result  in 
beneficial  impacts  to  wild  horses  by  increasing  the  availability  of  water.  Conversely,  fences  constructed 
for  range  improvements  may  cause  adverse  impacts  to  wild  horses  by  preventing  herd  movement  and 
access  to  resources,  necessitating  additional  management  actions  to  open  gates  to  allow  horse 
movement.  Livestock  grazing  may  also  result  in  competition  for  forage,  water,  and  habitat  with  wild 
horses  resulting  in  adverse  impacts  during  periods  of  drought.  Drought  conditions  can  exacerbate 
conflicts  between  wild  horses  and  livestock  management  relating  to  water  and  forage  availability  on 
rangelands  and  in  HMAs.  These  impacts  would  occur  only  in  the  portions  of  HMAs  managed  as  open  to 
livestock  grazing.  Under  Alternative  A,  over  99  percent  of  HMAs  are  open  to  livestock  grazing  (Table  4- 
24). 

Special  Designations 

Management  for  regionally  important  prehistoric  and  historic  trails  (i.e..  Other  Historic  Trails)  would 
result  in  beneficial  impacts  to  wild  horses.  The  Bridger  Trail  passes  through  the  eastern  portion  of  the 
McCullough  Peaks  HMA.  Restrictions  on  surface-disturbing  activities,  ROW  development,  and  motorized 
vehicle  use  on  and  in  the  vicinity  of  the  trail  would  result  in  beneficial  impacts  by  reducing  the  potential 
for  activities  that  would  decrease  forage  and  may  disturb  or  displace  wild  horses. 

Resources 

Fire  and  fuels  management  would  result  in  both  adverse  and  beneficial  impacts  to  wild  horses. 
Management  that  increases  the  occurrence  and  spread  of  wildland  fires  in  the  short  term,  such  as 
restrictions  on  fire  suppression  activities,  would  result  in  temporary  displacement  of  wild  horses  and 
short-term  reductions  in  available  forage.  However,  fires  of  the  appropriate  intensity  would  improve 
forage  production  in  the  long  term  and  result  in  vegetative  communities  with  increased  diversity,  cover, 
and  age  class.  Burned  areas  may  also  require  fencing  during  stabilization  and  rehabilitation,  which  may 
temporarily  decrease  the  movement  of  wild  horses.  Due  to  the  short-term  impact  of  these  fences,  they 
are  not  expected  to  affect  the  long-term  genetic  variability  of  wild  horses. 

Fire  suppression  activities,  such  as  firebreaks  and  staging  areas  for  suppression,  would  also  result  in 
short-term  loss  of  forage.  These  impacts  are  expected  to  be  minor,  considering  the  amount  of 
suppression  activities  and  localized  disturbance,  compared  to  the  size  of  the  Planning  Area  and  HMAs. 
However,  the  firebreaks  historically  have  resulted  in  increased  road  use,  which  may  fragment  wild  horse 
habitat.  Any  fire  suppression  activities  in  or  near  HMAs  would  increase  short-term  impacts  to  wild 
horses. 

Mechanical  fuels  treatments,  prescribed  fire,  and  other  fuels  reduction  activities  may  result  in  short-  and 
long-term  impacts  to  wild  horses.  However,  most  HMAs  do  not  have  a  history  of  wildfires,  and  the 
likelihood  of  these  areas  receiving  fuels  treatments  or  being  susceptible  to  wildfires  is  low.  In  the  short 
term,  any  fuels  reduction  treatment  that  does  occur  may  temporarily  displace  wild  horses  from  localized 
areas.  In  the  long  term,  any  fuels  reduction  activities  that  help  return  fire  to  locations  in  the  HMAs 
where  it  historically  facilitated  ecosystem  health  would  benefit  wild  horses  through  improved  forage 
production  and  vegetative  diversity. 


Bighorn  Basin  Proposed  RMP  and  Final  EIS 
Chapter  4  -  Environmental  Consequences 


4-355 


Wild  Horses 


Proactive  Manapement 

Under  Alternative  A,  the  McCullough  Peaks  HMA  would  be  maintained  at  about  103,866  acres  and  the 
Fifteenmile  HMA  at  70,527  acres  (Map  45).  Providing  opportunities  for  the  public  to  view  wild  horses  in 
the  McCullough  Peaks  and  Fifteenmile  HMAs  may  result  in  both  adverse  and  beneficial  impacts  to  wild 
horses.  Increased  human  presence  may  adversely  impact  wild  horses  by  acclimating  horses  to  human 
presence  and  reducing  their  wild,  free-roaming  nature.  Increases  in  foal  mortality  due  to  foal 
abandonments  and  increased  risk  of  injuries  to  humans  would  result  as  horses  continue  to  be 
acclimated  to  humans.  However,  increasing  public  interest  in  wild  horses  may  result  in  beneficial 
impacts  to  wild  horses  by  heightening  awareness  of  the  wild  horse  program  and  public  opportunities  to 
adopt  excess  horses  removed  from  the  range.  Adoption  activities  may  result  in  public  participation  in 
and  support  for  the  wild  horse  management  program  and  long-term  management  activities. 

SRPs  in  the  HMAs  would  result  in  impacts  similar  to  those  described  above  for  providing  opportunities 
for  public  viewing  of  wild  horses.  However,  these  impacts  may  be  greater  due  to  the  closer  proximity 
and  larger  scale  of  activities  associated  with  SRPs,  camps,  events,  activities,  and  an  increase  in  the 
number  of  visitor  use  days.  When  SRP  holders  use  horses,  additional  risks  can  result  from  wild  stallions 
approaching  domesticated  mares  that  are  in  estrus  (in  season).  In  large  groups,  domesticated  horses 
may  also  escape  and  join  bands  of  wild  horses;  the  SRP  holder  is  responsible  for  any  costs  associated 
with  the  collection  of  their  horses.  Additional  impacts  would  result  from  the  introduction  of  parasites 
and  diseases  brought  into  the  HMA  by  domestic  horses. 

Evaluating  and  potentially  allowing  fences  in  the  McCullough  Peaks  HMA  on  a  case-by-case  basis  may 
result  in  beneficial  and  adverse  impacts  to  wild  horses.  Fences  may  help  achieve  healthier  rangelands 
by  allowing  for  rotational  livestock  grazing.  Any  fence  decision  would  require  site-specific  analysis  with 
public  participation  under  NEPA  to  ensure  the  consideration  of  adequate  alternatives  and  mitigations, 
including  gate  management  and  horse  movement,  before  construction. 

Mitigating  surface-disturbing  and  disruptive  activities  in  the  Fifteenmile  HMA  would  result  in  beneficial 
impacts  to  wild  horses  by  reducing  adverse  impacts  associated  with  these  activities,  as  previously 
described. 

Alternative  B 

Surface  Disturbance 

Impacts  of  surface  disturbance  on  wild  horses  would  be  similar  to  those  described  under  Alternative  A, 
although  to  a  lesser  extent,  because  the  projected  overall  surface  disturbance  in  the  Planning  Area  is 
less  under  Alternative  B  (Table  4-1).  With  the  expansion  of  the  McCullough  Peaks  HMA,  38,268  acres 
(21  percent)  of  HMAs  are  contained  in  WSAs,  which  would  limit  adverse  impacts  to  HMAs  from  surface- 
disturbing  activities.  Applying  seasonal  restrictions  from  February  1  to  July  31  in  the  McCullough  Peaks 
and  Fifteenmile  HMAs  would  further  limit  the  potential  for  adverse  impacts  from  surface-disturbing  and 
disruptive  activities  on  wild  horses  during  foaling.  Implementation  of  Alternative  B  would  result  in  46 
percent  and  31  percent  less  short-  and  long-term  surface  disturbance  than  Alternative  A,  respectively, 
and  would  therefore  have  less  adverse  impacts  to  wild  horses. 

Resource  Uses 

Management  of  minerals  would  result  in  impacts  similar  to  those  under  Alternative  A,  although  to  a 
lesser  extent.  Implementation  of  Alternative  B  would  close  fewer  acres  in  HMAs  to  mineral  activity 
(Table  4-24). 
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Management  of  invasive  species  would  result  in  impacts  similar  to  those  under  Alternative  A.  However, 
under  Alternative  B,  the  BLM  would  treat  less  area  (5  percent  of  the  area  treated  under  Alternative  A) 
for  invasive  species,  potentially  allowing  for  increased  weed  establishment  in  HMAs,  with  associated 
forage  reductions. 

Management  of  ROWs  would  result  in  impacts  similar  to  those  under  Alternative  A,  although  to  a  lesser 
extent  because  there  are  more  restrictions  on  ROW  development  under  Alternative  B.  Alternative  B 
includes  more  ROW  avoidance  or  exclusion  areas  in  the  HMAs  compared  to  Alternative  A  (Table  4-24). 

In  addition,  no  areas  are  open  to  ROWs  in  the  HMAs  under  Alternative  B.  ROW  development  would 
occur  only  in  ROW  avoidance  areas,  where  the  BLM  would  apply  appropriate  mitigation  measures  and 
BMPs  to  limit  impacts  to  wild  horses  and  other  resources. 

Management  of  travel  and  transportation  would  result  in  impacts  similar  to  those  under  Alternative  A, 
although  to  a  lesser  extent.  Under  Alternative  B,  the  BLM  would  close  or  limit  to  designated  roads  and 
trails  motorized  vehicle  travel  in  the  HMAs  in  more  area  than  under  Alternative  A  (Table  4-24). 
Therefore,  there  would  be  fewer  impacts  from  motorized  vehicle  use  under  Alternative  B. 

Impacts  from  recreation  management  under  Alternative  B  would  be  similar  to  those  under 
Alternative  A. 

Under  Alternative  B,  fewer  spring  and  reservoir  developments  associated  with  livestock  grazing  would 
be  constructed  compared  to  Alternative  A,  resulting  in  fewer  beneficial  impacts  to  wild  horses.  Under 
Alternative  B,  94,875  acres  (51  percent)  of  the  HMAs  are  managed  as  closed  to  livestock  grazing  (Table 
4-24),  reducing  competition  for  forage  across  most  of  the  area  open  to  wild  horses  and  resulting  in  a 
beneficial  impact  to  these  animals.  Apportioning  additional  sustained  yield  forage  for  wild  horses  and 
wildlife  would  result  in  beneficial  impacts  to  wild  horses  by  increasing  forage  and  decreasing  the 
potential  for  competition  with  livestock  and  other  wildlife.  Alternative  B  would  result  in  greater 
potential  to  increase  forage  availability  for  wild  horses,  resulting  in  the  greatest  benefit  to  health  and 
vigor  for  the  constrained  number  of  horses  in  the  HMAs  (i.e.,  70  to  160  horses  for  the  Fifteenmile  HMA 
and  70  to  140  horses  for  the  McCullough  Peaks  HMA). 

Special  Designations 

Management  of  the  Bridger  Trail,  which  passes  through  the  McCullough  Peaks  HMA,  would  result  in 
similar  beneficial  impacts  under  Alternative  B  as  those  described  under  Alternative  A,  but  to  a  greater 
extent  due  to  the  increased  restrictions  on  resource  uses  and  activities  around  the  trail. 

Resources 

In  general,  management  under  Alternative  B  emphasizes  the  conservation  and  protection  of  resources 
(e.g.,  vegetation,  water,  and  soils)  which  may  improve  forage  and  the  health  of  wild  horses.  As  a  result, 
management  of  resources  under  Alternative  B  would  have  greater  beneficial  indirect  impacts  to  wild 
horses  compared  to  Alternative  A. 

Impacts  to  wild  horses  from  fire  and  fuels  management  would  be  similar  to  those  under  Alternative  A. 
However,  under  Alternative  B,  the  likelihood  of  mechanical  treatments  for  fuels  and  prescribed  fire  use 
in  the  HMAs  would  be  lower,  which  may  further  reduce  the  potential  disturbance  and  displacement  of 
wild  horses.  Fewer  fuels  treatments  also  may  increase  the  potential  for  larger,  more  intense  fires  in  the 
long  term  and  associated  adverse  impacts  to  wild  horses.  However,  as  under  Alternative  A,  such  fires 
would  likely  remain  uncommon  due  to  the  historical  absence  of  wildfires  in  the  HMAs. 
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Proactive  Management 

Under  Alternative  B,  expansion  of  the  McCullough  Peaks  HM  A  and  maintaining  the  initial  appropriate 
management  level  of  horses  in  the  HMA  would  result  in  beneficial  impacts  to  wild  horses  (Map  45). 
Beneficial  impacts  include  accommodating  the  routine  movement  of  wild  horses,  which  is  in  conflict 
with  the  currently  designated  HMA,  and  reducing  the  need  for  roundups  to  remove  horses  outside  of 
the  HMA.  Providing  opportunities  for  wild  horse  viewing  in  the  McCullough  Peaks  HMA  would  have  the 
same  impacts  as  those  described  under  Alternative  A.  However,  not  promoting  wild  horse  viewing  in 
the  Fifteenmile  HMA  under  Alternative  B  may  help  retain  the  remote  natural  conditions  and  the  wild 
and  free-roaming  nature  of  horses  compared  to  Alternative  A.  Opportunities  for  wild  horse  viewing 
would  be  less  under  Alternative  B  compared  to  Alternative  A,  but  only  in  the  Fifteenmile  HMA. 

Prohibiting  horse  use-based  organized  SRPs  in  the  HMAs  would  result  in  beneficial  impacts  to  wild 
horses  by  retaining  the  remoteness  of  the  herds  and  reducing  the  potential  for  human  and  domestic 
horse  interaction  that  would  reduce  the  wild  and  free-roaming  nature  of  the  horses.  The  chance  of 
domestic  horses  joining  wild  horse  herds,  which  would  result  in  stress  and  harassment  to  wild  horses 
from  recapturing  domestic  horses  and  potential  disease  and  parasite  transmission,  would  be  greatly 
reduced.  However,  this  prohibition  would  reduce  public  opportunities  to  gain  an  appreciation  for  wild 
horses,  possibly  reduce  adoption  demand,  and  restrain  public  interest  in  wild  horse  management  in  the 
Planning  Area. 

Evaluating  and  removing  interior  fences  in  the  McCullough  Peaks  HMA  would  result  in  beneficial  impacts 
to  wild  horses  by  allowing  movement  in  the  HMA,  increasing  genetic  viability,  and  reducing  injuries  and 
deaths. 

Under  Alternative  B,  applying  seasonal  restrictions  from  February  1  to  July  31  to  surface-disturbing  and 
disruptive  activities  and  land  uses  in  the  McCullough  Peaks  and  Fifteenmile  HMAs,  as  appropriate,  and 
avoiding  wild  horse  gathers  from  6  weeks  before  to  6  weeks  after  foaling  would  beneficially  impact  wild 
horses  by  reducing  the  potential  for  foal  abandonment  or  jeopardy  of  wild  horse  health  and  welfare. 

Relative  to  Alternative  A,  Alternative  B  would  result  in  the  most  indirect  beneficial  impacts  to  wild 
horses  and  their  habitat  because  it  conserves  the  most  land  area  for  physical,  biological,  and  heritage 
resources  and  is  the  most  restrictive  to  motorized  vehicle  use  and  mineral  development. 

Alternative  C 

Surface  Disturbance 

Impacts  from  surface  disturbance  on  wild  horses  under  Alternative  C  would  be  similar  to  those 
described  under  Alternative  A,  although  to  a  greater  extent.  Similarly  to  Alternative  A,  28,392  acres  (16 
percent)  of  HMAs  are  contained  in  WSAs,  which  will  limit  adverse  impacts  to  HMAs  from  surface- 
disturbing  activities  under  Alternative  C.  However,  Alternative  C  is  projected  to  result  in  the  greatest 
amount  of  short-  and  long-term  surface  disturbance  in  the  Planning  Area  (80  percent  and  165  percent 
more  than  Alternative  A,  respectively),  increasing  the  probability  that  surface  disturbance  would 
adversely  affect  wild  horse  habitat. 

Resource  Uses 

Management  of  minerals  under  Alternative  C  would  result  in  impacts  similar  to  those  under  Alternative 
A,  although  to  a  greater  extent.  Implementation  of  Alternative  C  would  result  in  the  greatest  amount  of 
minerals  development  compared  to  other  alternatives  (Appendix  T).  There  would  be  less  acreage  closed 
to  mineral  activity  in  the  HMAs  under  Alternative  C  than  under  other  alternatives  (Table  4-24). 
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Management  of  invasive  species  would  result  in  impacts  similar  to  those  under  Alternative  A. 

Management  of  ROWs  would  result  in  impacts  similar  to  those  under  Alternative  A,  although  to  a  lesser 
extent  because  there  are  more  restrictions  on  ROW  development  under  Alternative  C.  Compared  to 
Alternative  A,  Alternative  C  includes  more  ROW  avoidance  areas  and  less  area  open  to  ROW 
development  within  HMAs.  Overall,  Alternative  C  would  result  in  the  second-greatest  adverse  impact  to 
wild  horses  from  ROW  development. 

Management  of  travel  and  transportation  would  result  in  impacts  similar  to  those  under  Alternative  A, 
although  to  a  greater  extent.  Under  Alternative  C,  the  BLM  would  not  close  areas  to  motorized  vehicle 
travel  in  the  Fifteenmile  HMA  and  would  limit  motorized  vehicle  travel  to  designated  roads  and  trails  in 
HMAs  in  more  area  than  under  Alternative  A,  but  less  than  under  alternatives  B  and  D  (Table  4-24). 

Impacts  from  recreation  management  would  be  similar  to  those  described  for  Alternative  A. 

Management  of  livestock  grazing,  including  areas  in  the  HMAs  closed  to  livestock  grazing  (Table  4-24), 
under  Alternative  C  is  similar  to  Alternative  A,  thereby  resulting  in  similar  impacts.  Under  Alternative  C, 
additional  sustained  yield  forage  would  only  be  apportioned  to  satisfy  suspended  permitted  use  of 
permittees  and  not  for  the  benefit  of  wild  horses  or  other  wildlife  as  under  Alternative  B.  This 
management  action  would  result  in  the  fewest  beneficial  impacts  to  wild  horses  from  forage 
apportionment. 

Special  Designations 

Management  of  the  Bridger  Trail,  which  passes  through  the  McCullough  Peaks  HMA,  would  result  in 
similar  beneficial  impacts  under  Alternative  C  as  those  described  under  Alternative  A,  but  to  a  greater 
extent  due  to  greater  restrictions  around  the  trail  under  Alternative  C.  Management  of  the  Bridger  Trail 
under  Alternative  C  would  result  in  more  restrictions  on  resource  uses  and  activities  than  Alternative  A, 
but  less  than  alternatives  B  and  D. 

Resources 

In  general,  management  under  Alternative  C  would  emphasize  resource  use  over  resource  conservation, 
which  would  result  in  more  adverse  impacts  to  forage  and  the  health  of  wild  horses,  compared  to  the 
other  alternatives.  As  a  result,  management  of  resources  under  Alternative  C  would  have  the  greatest 
adverse  impacts  on  wild  horses  compared  to  other  alternatives. 

Impacts  to  wild  horses  from  fire  and  fuels  management  would  be  similar  to  those  under  Alternative  A, 
although  to  a  greater  extent  because  the  BLM  would  perform  mechanical  fuels  treatments  and 
prescribed  burns  on  more  acreage.  Impacts  from  vegetation  management  in  the  Planning  Area  to  wild 
horses  under  Alternative  C  would  be  similar  to  those  under  Alternative  A.  However,  Alternative  C  does 
not  prohibit  surface-disturbing  activities  in  riparian/wetland  areas,  which  may  cause  short-  and  long¬ 
term  adverse  impacts. 

Proactive  Management 

Under  Alternative  C,  the  McCullough  Peaks  HMA  would  be  maintained  at  about  103,866  acres  and  the 
Fifteenmile  HMA  at  70,527  acres  (Map  45).  Wild  horse  viewing  would  be  actively  promoted  in  the 
McCullough  Peaks  HMA  with  opportunities  for  public  viewing,  education,  and  interpretation  under  this 
alternative.  Opportunities  for  wild  horse  viewing  would  also  be  provided  in  the  Fifteenmile  HMA.  In 
general,  management  under  Alternative  C  would  result  in  the  same  level  of  wild  horse  viewing  as  under 
Alternative  A,  but  less  than  under  alternatives  B  and  D. 
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The  beneficial  impacts  from  evaluating  and  removing  interior  fences  in  the  McCullough  Peaks  HMA 
realized  under  alternatives  B  and  D  would  not  occur  under  this  alternative. 

Alternative  C  does  not  include  seasonal  restrictions  on  surface-disturbing  or  disruptive  activities  in 
HMAs.  This  would  result  in  long-term  adverse  impacts  to  wild  horses  by  increasing  the  potential  for 
disturbance  to  wild  horses  during  sensitive  times  of  the  year  and  by  reducing  forage  and  overall  health 
of  horses  in  the  HMAs.  Allowing  SRPs  in  HMAs  would  cause  impacts  similar  to  those  under  Alternative 
A,  although  to  a  greater  extent  because  the  BLM  would  issue  more  SRPs  under  Alternative  C.  Evaluating 
fences  on  a  case-by-case  basis  in  the  McCullough  Peaks  HMA  would  cause  the  same  impacts  as  under 
Alternative  A.  Overall,  proactive  management  for  the  protection  of  wild  horses  would  provide  the  least 
beneficial  impacts  under  Alternative  C. 

Alternative  D 

Surface  Disturbance 

Impacts  of  surface  disturbance  on  wild  horses  would  be  similar  to  those  described  under  Alternative  A, 
although  to  a  slightly  greater  extent  because  the  projected  short-  and  long-term  surface  disturbance  in 
the  Planning  Area  is  3  percent  and  17  percent  more,  respectively,  under  Alternative  D.  The  expansion  of 
the  McCullough  Peaks  HMA  would  be  the  same  as  under  Alternative  B,  resulting  in  38,268  acres  (21 
percent)  of  HMAs  being  contained  in  WSAs,  which  will  limit  adverse  impacts  to  HMAs  from  surface- 
disturbing  activities.  Like  Alternative  B,  Alternative  D  also  applies  seasonal  restrictions  from  February  1 
to  July  31  in  the  McCullough  Peaks  and  Fifteenmile  HMAs,  which  would  further  limit  the  potential  for 
adverse  impacts  from  surface-disturbing  and  disruptive  activities  on  wild  horses  during  foaling. 

Resource  Uses 

Management  of  minerals  would  result  in  impacts  similar  to  those  under  Alternative  A.  The  amount  of 
disturbance  associated  with  minerals  development  is  projected  to  be  slightly  less  than  under  Alternative 
A.  In  HMAs,  the  acreage  closed  to  mineral  activity  under  Alternative  D  is  greater  than  under  alternatives 
A  and  C,  but  less  than  under  Alternative  B  (Table  4-24). 

Management  of  invasive  species  would  result  in  impacts  similar  to  those  under  Alternative  A. 

Management  of  ROWs  would  result  in  impacts  similar  to  those  under  Alternative  A,  although  to  a  lesser 
extent  because  there  are  more  restrictions  on  ROW  development  under  Alternative  D.  The  BLM  would 
manage  the  majority  of  the  McCullough  Peaks  and  Fifteenmile  HMAs  as  ROW  avoidance  areas  where 
mitigation  measures  and  the  application  of  BMPs  would  limit  impacts  to  wild  horses  (Table  4-24). 

Overall,  Alternative  D  would  result  in  the  second-fewest  adverse  impacts  to  wild  horses  from  ROW 
development. 

Under  Alternative  D,  HMAs  are  closed  to  motorized  vehicle  use  or  it  is  limited  to  designated  roads  and 
trails  on  more  acreage  than  under  alternatives  A  and  C,  but  less  than  under  Alternative  B.  The  overall 
adverse  impacts  to  wild  horses  from  travel  management  would  be  similar  to  those  described  under 
Alternative  A,  although  to  a  lesser  extent.  Restricting  motorized  travel  would  benefit  wild  horses  by 
minimizing  surface  disturbance  and  stress  to  wild  horses  associated  with  motorized  vehicle  use. 

Impacts  from  recreation  management  under  Alternative  D  would  be  similar  to  those  described  under 
Alternative  A. 

The  amount  of  rangeland  improvement  projects,  such  as  springs,  reservoirs,  and  fence  development, 
constructed  under  Alternative  D  would  be  similar  to  that  under  Alternative  A,  resulting  in  similar  adverse 
and  beneficial  impacts.  Under  Alternative  D,  the  BLM  would  manage  the  same  amount  of  acreage  as 
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open  to  livestock  grazing  as  under  Alternative  A  (Table  4-24),  resulting  in  impacts  similar  to  those  under 
Alternative  A. 

Special  Designations 

Under  Alternative  D,  management  of  the  Bridger  Trail,  which  passes  through  the  McCullough  Peaks 
HMA,  would  cause  beneficial  impacts  similar  to  those  under  Alternative  A,  but  to  a  greater  degree  due 
to  increased  restrictions  on  resource  uses  and  activities  around  the  trail.  Management  of  the  Bridger 
Trail  under  Alternative  D  would  result  in  more  restrictions  on  resource  uses  and  activities  than  under 
alternatives  A  and  C,  but  less  than  under  Alternative  B. 

Resources 

Management  designed  to  protect  resources  such  as  soil,  water,  and  vegetation  would  benefit  wild 
horses  by  limiting  surface-disturbing  activities  and  minimizing  impacts  to  forage  and  habitat.  Several 
management  actions  require  avoidance  of  surface-disturbing  activities  for  the  protection  of  resources 
under  Alternative  D.  In  areas  that  require  avoidance,  surface-disturbing  activities  would  be  prohibited 
unless  the  impacts  could  be  mitigated,  thereby  limiting  long-term  adverse  impacts  to  wild  horses. 

Prescribed  fire  and  mechanical  fuels  treatments  are  projected  to  disturb  the  same  acreage  as 
Alternative  A,  therefore  causing  similar  impacts. 

Proactive  Management 

Similar  to  Alternative  B,  expansion  of  the  McCullough  Peaks  HMA  and  maintaining  the  initial  appropriate 
management  level  of  horses  in  the  HMA  would  result  in  beneficial  impacts  to  wild  horses  (Map  45). 
Under  Alternative  D,  the  BLM  would  promote  opportunities  for  public  viewing,  education,  and 
interpretation  of  wild  horses  in  the  McCullough  Peaks  HMA,  but  would  not  actively  promote  the 
Fifteenmile  HMA  to  the  public.  Under  Alternative  D,  fewer  opportunities  for  wild  horse  viewing  would 
exist  in  the  Fifteenmile  HMA  than  under  alternatives  A  and  C,  resulting  in  similar  beneficial  impacts  to 
those  under  Alternative  B.  In  general,  opportunities  for  wild  horse  viewing  in  the  McCullough  Peaks 
HMA  would  be  similar  under  all  alternatives,  resulting  in  impacts  similar  to  those  described  under 
Alternative  A. 

Under  Alternative  D,  the  BLM  would  prohibit  and  avoid,  respectively,  organized  SRPs  using  domestic 
horses  in  the  McCullough  Peaks  and  Fifteenmile  HMAs.  Restricting  SRPs  using  domestic  horses  in  the 
HMAs  would  result  in  impacts  similar  to  those  described  under  Alternative  B.  Although  SRPs  are  not 
prohibited  in  the  Fifteenmile  HMA,  avoidance  would  require  that  impacts  are  mitigated,  reducing  the 
potential  for  long-term  impacts. 

Evaluating  and  removing  interior  fences  in  the  McCullough  Peaks  HMA  to  provide  for  wild  horse 
movement  would  result  in  similar  beneficial  impacts  as  those  under  Alternative  B. 

Seasonal  restrictions  to  prevent  foal  abandonment  and  jeopardy  of  wild  horse  health  would  result  in 
similar  beneficial  impacts  as  those  under  Alternative  B,  although  to  a  lesser  extent  because  the 
restrictions  would  not  apply  to  disruptive  activities. 

Alternative  E 

Surface  Disturbance 

Impacts  from  surface  disturbance  on  wild  horses  under  this  alternative  would  be  the  same  as  Alternative 
B,  except  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Under  Alternative  E,  greater  restrictions 
on  locatable  mineral  entry,  mineral  materials  disposal,  renewable  energy  development,  and  ROW 
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development  would  apply  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Implementation  of  Alternative  E  would  result  in  the  least  amount  of  short-  and  long-term  surface 
disturbance  compared  to  the  other  alternatives,  and  would  therefore  have  the  fewest  adverse  impacts 
to  wild  horses. 

Resource  Uses 

Impacts  to  wild  horses  from  minerals  development  would  be  the  same  as  Alternative  B,  except  within 
the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Alternative  E  would  have  additional 
restrictions  on  surface-disturbing  activities  and  mineral  development  within  the  proposed  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC.  Alternative  E  would  therefore  result  in  the  least  adverse  impacts  to 
wild  horses  from  mineral  development  relative  to  the  other  alternatives  and  would  close  the  most 
acreage  in  HMAs  to  mineral  activity  (Table  4-24). 

Management  of  ROWs  under  Alternative  E  would  result  in  the  same  impacts  to  wild  horses  as 
Alternative  B,  although  to  a  greater  extent  due  to  the  larger  area  of  ROW  exclusion  in  the  proposed 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Alternative  E  includes  the  most  area  in  HMAs  managed  as 
ROW  exclusion  areas  (Table  4-24). 

Alternative  E  requires  that  Special  Recreation  Permits  in  the  proposed  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  have  neutral  or  beneficial  effects  to  sage-grouse  habitat,  which  would  reduce  the  potential 
for  disruptive  activities  in  areas  of  the  HMAs  that  overlap  the  ACEC. 

Special  Desipnations 

Under  Alternative  E,  restrictions  on  surface-disturbing  activities,  including  locatable  mineral  entry, 
mineral  materials  disposal,  renewable  energy  development,  and  ROW  development,  would  be  the  same 
as  Alternative  B,  except  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Alternative  E  would 
reduce  impacts  to  wild  horses  relative  to  Alternative  B  in  areas  of  overlap  between  the  proposed  ACEC 
and  HMAs.  Reduced  surface  disturbance  and  associated  disruptive  activities  would  augment  the 
protective  management  actions  for  wild  horses  under  Alternative  E,  resulting  in  the  greatest  beneficial 
indirect  impacts  to  wild  horses  compared  to  the  other  alternatives.  All  other  impacts  to  wild  horses 
from  special  designations  would  be  consistent  with  Alternative  B. 

Resources 

Impacts  from  the  management  of  resources  under  Alternative  E  would  be  the  same  as  Alternative  B, 
except  in  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Management  actions  for  habitat 
restoration/vegetation,  invasive  species,  and  fire  and  fuels  within  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC  may  indirectly  improve  wild  horse  forage  and  health  by  incorporating  objectives  for  the 
conservation  and  restoration  of  sagebrush  habitats.  Conversely,  additional  restrictions  on  fuels 
treatments  in  these  areas  also  may  increase  the  potential  for  larger,  more  intense  fires  in  the  long  term 
and  associated  adverse  impacts  to  wild  horses.  However,  as  under  Alternative  A,  such  fires  would  likely 
remain  uncommon  due  to  the  historical  absence  of  wildfires  in  the  HMAs. 

Proactive  Management 

Under  Alternative  E,  proactive  management  actions  that  limit  surface  disturbance  and  disruptive 
activities  within  the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  augment  protection 
provided  by  seasonal  restrictions  in  HMAs  under  Alternative  B.  Proactive  management  actions  outside 
the  proposed  Greater  Sage  Grouse  Key  Habitat  Areas  ACEC  would  be  the  same  as  Alternative  B. 
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Alternative  F 

Surface  Disturbance 

Impacts  from  surface  disturbance  on  wild  horses  under  this  alternative  would  be  the  same  as  Alternative 
D,  except  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Alternative  F  would  place  greater 
restrictions  on  oil  and  gas  development  and  motorized  vehicle  use  in  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC  when  compared  to  Alternative  D.  Impacts  of  surface  disturbance  on  wild  horses  would  be 
similar  to  Alternative  A,  although  to  a  slightly  greater  extent  because  the  projected  short-  and  long-term 
surface  disturbance  in  the  Planning  Area  is  greater  under  Alternative  F. 

Resource  Uses 

Resource  uses  under  Alternative  F  would  result  in  fewer  adverse  impacts  to  wild  horses  than  Alternative 
D  and  greater  adverse  impacts  than  Alternative  A.  This  alternative  closes  more  than  twice  the  amount 
of  federal  mineral  estate  to  oil  and  gas  leasing  as  Alternative  D,  but  like  Alternative  D,  applies  a  NSO 
stipulation  within  0.6  mile  of  occupied  sage-grouse  leks  in  PHMAs.  However,  Alternative  F  limits  surface 
disturbances  to  one  per  640  acres  and  3  percent  or  less  of  the  Wyoming  DDCT  analysis  area,  compared 
to  5  percent  under  Alternative  D,  which  would  afford  greater  protection  for  wild  horses  that  use 
habitats  within  the  Greater  Sage-Grouse  PHMAs  ACEC. 

ROW  development  would  be  similar  to  alternatives  A  and  D  across  much  of  the  Planning  Area  but  would 
be  subject  to  additional  restrictions  within  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Additional 
management  in  these  areas  may  indirectly  benefit  wild  horses  where  they  overlap  HMAs  by  imposing 
seasonal  restrictions  on  powerline  development  and  encouraging  the  use  of  buried  lines. 

Alternative  F  would  also  limit  motorized  vehicle  use  to  designated  roads  and  trails  over  a  greater  area 
within  HMAs  than  Alternative  D,  resulting  in  fewer  adverse  impacts  than  alternatives  A,  C,  and  D,  but 
more  adverse  impacts  than  alternatives  B  and  E.  Where  these  limitations  on  motorized  travel  overlap 
HMAs,  they  would  benefit  wild  horses  by  minimizing  surface  disturbance  and  stress  to  wild  horses 
associated  with  motorized  vehicle  use. 

Impacts  from  livestock  grazing  management  would  be  consistent  with  Alternative  D  across  much  of  the 
Planning  Area  but  would  incorporate  greater  sage-grouse  habitat  objectives  within  the  proposed 
Greater  Sage-Grouse  PHMAs  ACEC,  which  may  have  beneficial  indirect  impacts  on  wild  horse  forage  and 
habitat. 

Impacts  from  all  other  resources  uses  would  be  the  same  as  Alternative  D. 

Special  Designations 

Under  Alternative  F,  impacts  to  wild  horses  from  special  designations  would  be  the  same  as  Alternative 
D,  except  within  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  Additional  constraints  on  oil  and  gas 
leasing  and  motorized  vehicle  use  in  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  under  Alternative 
F  would  result  in  fewer  adverse  impacts  to  wild  horses  than  Alternative  D  in  areas  of  overlap  with  HMAs. 
Similarly,  beneficial  indirect  impacts  to  wild  horses  may  result  from  management  actions  that  conserve 
or  restore  greater  sage-grouse  habitat  within  these  areas  of  overlap. 

Resources 

Management  designed  to  protect  resources  such  as  soil,  water,  and  vegetation  would  benefit  wild 
horses  by  limiting  surface-disturbing  activities  and  minimizing  impacts  to  forage  and  habitat.  These 
benefits  would  be  slightly  greater  under  this  alternative  than  under  Alternative  D  due  to  additional 
management  actions  that  require  avoidance  of  surface-disturbing  activities  for  the  protection  of 
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resources  within  the  proposed  Greater  Sage-Grouse  PHMAs  ACEC.  In  areas  that  require  avoidance, 
surface-disturbing  activities  would  be  prohibited  unless  the  impacts  could  be  mitigated,  thereby  limiting 
long-term  adverse  impacts  to  wild  horses. 

Prescribed  fire  and  mechanical  fuels  treatments  are  projected  to  disturb  the  same  acreage  as 
alternatives  A  and  D,  therefore  causing  similar  impacts.  Although  fuels  buildup  within  the  ACEC  would 
be  greater  than  under  Alternative  D,  adverse  impacts  from  wildfires  are  unlikely  given  the  historical 
absence  of  wildfires  in  the  HMAs. 

Proactive  Management 

Proactive  management  actions  that  limit  specific  surface  disturbances  and  disruptive  activities  within 
the  proposed  Greater  Sage-Grouse  PHMAs  ACEC  would  augment  protection  provided  by  seasonal 
restrictions  in  HMAs  under  Alternative  D.  All  other  proactive  management  actions  outside  of  the 
proposed  Greater  Sage-Grouse  PHMAs  ACEC  would  be  consistent  with  Alternative  D. 
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4.5  Heritage  and  Visual  Resources 

4.5.1  Cultural  Resources 

Because  cultural  resources  are  fragile,  often  unique,  nonrenewable  resources  that  occupy  relatively 
small  areas,  almost  any  management  action  has  the  potential  to  affect  the  resource.  Actions  under  each 
alternative  may  directly  or  indirectly  affect  cultural  resources,  and  impacts  may  be  beneficial  or  adverse. 
Except  for  setting,  there  is  little  distinction  between  short-  and  long-term  impacts.  Refer  to  Section 
4.7.3  National  Historic  Landmarks  for  a  discussion  of  impacts  to  the  Heart  Mountain  Relocation  Center. 
Section  4.7.4  National  Historic  Trails  and  Other  Historic  Trails  in  this  chapter  analyzes  historic  trails  in 
detail.  This  section  and  Section  4.8.5  Tribal  Treaty  Rights  identify  Native  American  concerns. 

Direct  adverse  impacts  to  cultural  resources  from  RMP  alternatives  typically  result  from  actions  that 
disturb  the  soil  or  physically  alter,  damage,  or  destroy  all  or  part  of  a  resource;  alter  characteristics  of 
the  surrounding  environment  that  contribute  to  resource  significance;  introduce  visual  or  audible 
elements  out  of  character  with  the  property  or  alter  its  setting;  or  result  in  neglect  or  physical  exposure 
of  the  resource  to  the  extent  that  it  deteriorates  or  is  destroyed.  Surface-disturbing  activities  would 
result  in  direct  adverse  impacts  because,  once  a  cultural  resource  has  been  disturbed,  it  cannot  be 
replaced  and  the  potential  for  collecting  or  preserving  meaningful  data  is  compromised.  Actions 
resulting  in  data  collection  are  considered  to  be  adverse,  despite  being  a  common  mitigation 
requirement  for  disturbance  of  properties  with  significant  scientific-data  potential.  Indirect  impacts  to 
cultural  resources  result  from  project-induced  increases  or  decreases  in  activity  in  the  Planning  Area, 
such  as  an  interpretive  area  that  increases  visitor  use.  A  beneficial  impact  to  cultural  resources 
enhances  their  value  (for  example,  constructing  interpretive  signs).  Paradoxically,  the  same  actions  that 
can  result  in  direct  or  indirect  adverse  impacts  also  may  result  in  beneficial  impacts.  The  discovery  of 
previously  unknown  cultural  resources,  or  the  facilitation  of  data  collection,  preservation,  or  public 
education  are  possible  beneficial  impacts. 

Once  a  cultural  resource  is  physically  altered,  the  impact  is  permanent;  therefore,  there  is  no  difference 
between  short-  and  long-term  direct  impacts  from  surface  disturbance.  Stabilization  can  halt 
deterioration,  and  restoration  may  be  possible  in  unique  situations;  however,  the  disruption  of  cultural 
deposits  on  archeological  sites  and  the  deterioration  of  rock  art,  for  two  examples,  are  irreversible.  For 
indirect  impacts,  the  duration  of  a  disturbing  element  or  activity  can  be  short  or  long.  As  examples,  a 
pipeline  construction  corridor  that  results  in  erosion  to  or  deposition  on  a  cultural  resource  may  be  a 
short-term  disturbance,  because  normal  reclamation  ultimately  stabilizes  the  soil.  For  the  analysis, 
surface  disturbance  lasting  more  than  5  years  is  considered  long-term  and  disturbance  lasting  1  year  is 
considered  long-term  for  assessing  impacts  to  the  setting  for  cultural  resources. 

The  BLM  complies  with  NHPA  Section  106  for  all  actions  with  the  potential  to  adversely  impact  historic 
properties  (cultural  resources  eligible  for  listing  or  listed  on  the  National  Register  of  Historic  Places 
[NRHP]).  Section  106  compliance  typically  includes  a  cultural  resources  inventory  and  evaluation  of  any 
resources  found.  If  historic  properties  are  present,  the  BLM  consults  with  the  State  Historic  Preservation 
Office  (SHPO),  interested  Native  American  tribes,  and  other  interested  parties  to  develop  measures  to 
mitigate  adverse  impacts  to  affected  historic  properties. 

Under  all  alternatives,  the  BLM  continues  its  obligation  to  engage  in  government-to-government 
consultations  with  interested  tribes  regarding  sensitive  resources  in  the  Planning  Area.  Impacts  to 
Native  American  traditional  resources  or  sacred  sites  are  identified  in  consultation  with  the  affected 
tribes.  Alterations  to  the  important  characteristics  of  traditional  or  sacred  resources  can  adversely 
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impact  traditional  use  of  the  area.  While  temporary  disturbances,  such  as  construction  activities,  may 
not  be  of  major  concern,  long-term  increases  in  noise,  changes  in  visual  setting  and  smells,  and 
increases  in  motion  and  activity,  all  have  the  potential  to  detract  from  a  site's  setting.  In  addition, 
physical  impacts  to  traditional  or  sacred  sites  and  limitations  on  tribal  access  can  impact  traditional  uses. 

The  BLM  initiated  contact  with  the  following  tribes,  listed  alphabetically,  to  identify  potential  impacts  of 
the  alternatives  to  sites  of  cultural  concern  on  BLM  lands: 

•  Blackfeet,  living  on  the  Blackfeet  Reservation,  Browning,  Montana 

•  Crow,  living  on  the  Crow  Reservation,  Crow  Agency,  Montana 

•  Nez  Perce,  living  on  the  Nez  Perce  Reservation,  Lapwai,  Idaho 

•  Northern  Arapaho,  living  on  the  Wind  River  Reservation,  Fort  Washakie,  Wyoming 

•  Northern  Cheyenne,  living  on  the  Northern  Cheyenne  Reservation,  Lame  Deer,  Montana 

•  Salish  and  Kootenai,  living  on  the  Flathead  Reservation,  Pablo,  Montana 

•  Shoshone,  represented  by  two  tribes 

o  Eastern  Shoshone,  living  on  the  Wind  River  Reservation,  Fort  Washakie,  Wyoming 
o  Shoshone  Bannock,  living  on  the  Fort  Flail  Reservation,  Fort  Flail,  Idaho 

•  Sioux,  represented  by  three  tribes 

o  Cheyenne  River  Sioux  living  on  the  Cheyenne  River  Reservation,  Eagle  Butte,  South  Dakota 
o  Oglala  Sioux,  living  on  the  Pine  Ridge  Reservation,  Pine  Ridge,  South  Dakota 
o  Rosebud  Sioux,  living  on  the  Rosebud  Reservation,  Rosebud,  South  Dakota 

4.5. 1.1  Methods  and  Assumptions 

For  all  federal  undertakings  that  may  affect  cultural  resources,  the  BLM  complies  with  NFIPA  Section  106 
before  proceeding  with  the  undertaking.  Section  106  compliance  typically  includes  inventory  and 
evaluation,  and  consultation  with  the  SFIPO.  Existing  Planning  Area  plans  considered  the  maintenance 
of  a  %-mile-wide  buffer  zone  adequate  protection  in  most  site  situations,  and  the  occasional  application 
of  a  5-mile-wide  buffer  zone  a  generous  allowance  that  would  protect  the  viewshed  of  the  resource. 
Flowever,  with  the  introduction  of  new  technologies,  particularly  wind  turbines  that  are  often  grouped 
into  wind  farms,  these  distances  do  not  always  protect  the  significant  values  of  a  resource.  Because  the 
historic  preservation  community  has  begun  placing  more  emphasis  on  setting  as  the  initial  aspect  of 
integrity  for  a  NRFIP-eligible  cultural  resource,  management  must  approach  the  application  of  viewshed 
criteria  with  flexibility,  and  account  for  the  distance  from  the  resource  and  the  type  of  intrusion  when 
determining  the  impact.  On  a  case-by-case  basis,  and  as  appropriate  for  some  projects,  project 
decisions  account  for  the  importance  of  viewshed  in  a  resource's  eligibility  and  the  distance  necessary  to 
protect  its  NRFIP  significance. 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Cultural  resources  will  continue  to  be  found  throughout  the  Planning  Area. 

•  All  surface-disturbing  activities  may  damage,  destroy,  or  otherwise  impact  cultural  resources. 

•  Natural  and  prescribed  fire  may  damage  rock  art  sites  and  sites  composed  of  combustible 
materials. 

•  Compliance  with  Section  106  before  project  initiation  is  required  by  law.  All  cultural  resources 
will  be  protected  in  accordance  with  federal  laws  and  BLM  regulations  and  agreements. 
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including  the  national  Programmatic  Agreement  (BLM,  ACHP,  and  National  Conference  of  SHPO 
2012)  and  the  Wyoming  State  Protocol  (BLM  and  Wyoming  SHPO  2014),  regardless  of  whether 
the  resources  are  specifically  identified  in  the  RMP. 

•  Avoidance  is  the  preferred  mitigation  measure.  When  avoidance  is  not  a  practicable  solution, 
the  BLM  will  develop  measures  to  mitigate  impacts  in  accordance  with  Section  106  and  other 
applicable  laws  and  guidance. 

•  Adverse  impacts  to  historic  properties  from  surface-disturbing  activities  occur  primarily  at  the 
time  of  initial  surface  disturbance.  The  BLM  used  the  projected  numbers  for  short-term  surface 
disturbance  to  quantify  impacts  to  cultural  resources. 

•  The  intensity  of  surface  disturbance  by  alternative,  as  identified  in  Appendix  T,  equates  to  levels 
of  development  and,  in  turn,  increased  access  to  public  lands. 

•  Increases  in  the  number  and  extent  of  surface-disturbing  activities  and  improved  access  may  all 
result  in  increased  impacts  to  cultural  resources. 

•  The  BLM  has  not  identified  all  tribally  sensitive  sites  in  the  Planning  Area. 

•  Identifying  tribally  sensitive  sites  will  benefit  heritage  resources. 

•  Tribal  consultations  benefit  heritage  resources. 

4.5. 1.2  Summary  of  Impacts  by  Alternative 

Because  cultural  resources  are  fragile,  often  unique,  nonrenewable  resources  that  occupy  relatively 
small  areas,  almost  any  management  action  has  the  potential  to  affect  them.  Principal  impacts  to 
cultural  resources  result  directly  from  surface  disturbance  or  visual  intrusions,  and  indirectly  from 
increased  access  related  to  management  of  other  resources.  The  BLM  anticipates  impacts  to  cultural 
resources  from  the  alternatives  to  be  similar  in  type,  but  different  in  intensity.  Proactive  cultural 
resource  management  actions  result  in  beneficial  impacts  across  all  alternatives.  Overall,  Alternative  C 
allows  the  most  resource  use;  therefore,  it  may  result  in  the  most  direct  and  indirect  impacts,  adverse 
and  beneficial,  to  cultural  resources.  However,  despite  the  most  use  and  the  most  potential  impact. 
Alternative  C  incorporates  a  contemporary  understanding  of  cultural  resources  management,  in  contrast 
to  current  management  (Alternative  A),  which  reflects  the  status  of  cultural  resource  management  from 
the  1980s.  While  the  BLM  instituted  current  management  in  good  faith  and  in  compliance  with  Section 
106  and  BLM  regulations,  improved  approaches  and  increased  knowledge  of  options  allow  for  more 
protection,  even  with  more  resource  use.  Potential  impacts  are  likely  to  be  the  least  adverse  under 
alternatives  B  and  E  because  of  more  restrictions  on  resource  uses  for  the  protection  of  other  resources. 
However,  with  less  use  of  other  resources,  there  also  is  likely  to  be  less  Section  106  compliance  and 
associated  inventory,  so  that  the  knowledge  base  would  not  grow  at  the  same  rate  as  it  would  under 
Alternative  C.  Alternatives  D  and  F  reflect  a  balanced  approach  overall,  in  some  cases  mirroring  the 
active  management  recommendations  of  Alternative  A,  providing  less  specific  protection  than 
Alternative  B,  but  acknowledging  and  specifying  situations  in  which  more  protective  measures  would  be 
needed  than  under  alternatives  A  or  C. 

Under  all  alternatives,  the  BLM  continues  its  obligation  to  engage  in  government-to-government 
consultations  with  interested  tribes.  Actions  required  by  the  National  Historic  Preservation  Act  (NHPA) 
and  the  Wyoming  State  Protocol  will  form  the  foundation  of  all  project-specific  decisions  regarding 
cultural  resources.  The  Wyoming  State  Protocol  and  NHPA  provisions  will  resolve  conflicts  between 
cultural  resources  and  other  resource  uses  not  addressed  in  the  RMP. 
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4.5. 1.3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Potential  impacts  to  cultural  resources  are  similar  under  all  alternatives;  however,  the  BLM  anticipates 
that  the  intensity  of  impacts  will  vary.  Therefore,  impacts  to  cultural  resources  from  surface-disturbing 
activities  related  to  management  of  other  resources  are  described  for  individual  alternatives. 

Essentially,  any  activity  that  disturbs  or  has  the  potential  to  disturb  the  surface,  regardless  of  the 
resource  program  with  which  the  activity  is  associated,  has  the  potential  to  affect  cultural  resources. 
Other  types  of  disturbance  also  can  affect  cultural  resources,  including  the  adverse  interaction  of 
vibration  impact,  dust  and  airborne  chemicals  on  rock  art  sites. 

A  number  of  management  actions  are  common  to  all  alternatives.  These  fall  into  several  categories. 
Reactive  actions  include  the  investigation  of  all  alleged  violations  of  the  Archeological  Resources 
Protection  Act;  emergency  site  stabilization  and  long-term  protection  projects  on  important  sites  as 
appropriate,  including  the  Hanson  Site  and  several  rock  art  occurrences;  and  assignment  of  an 
archeologist  to  all  fires  with  heavy  equipment  employed  beyond  Minimum  Impact  Suppression 
Techniques  (see  Glossary)  to  assist  in  determinations  of  appropriate  suppression  strategies. 

Native  American  consultation  actions,  which  can  affect  how  the  BLM  manages  cultural  resources, 
include  continuing  existing  relationships  and  development  of  new  relationships  with  Native  American 
tribes  to  identify  sites,  areas,  and  resources  important  to  them;  documenting  and  maintaining 
confidentiality  of  sites,  areas,  and  resources  worthy  of  protection  and  the  incorporation  of  information 
obtained  from  the  tribes  into  the  planning  system;  identifying  resource  conflicts  in  the  earliest  stages; 
avoiding  these  conflicts  whenever  possible;  and  managing  identified  areas  of  tribal  importance  to 
minimize  disturbance  to  them  and  to  ensure  continued  access.  The  BLM  must  ensure  that  areas 
important  to  Native  American  communities  are  not  transferred  from  federal  ownership,  physically 
modified,  or  affected  by  management  actions  in  ways  that  restrict  or  deny  access  and/or  use.  The  BLM 
also  must  inventory  potentially  sensitive  cultural  places  identified  during  Native  American  consultations 
independent  of  specific  land  use  actions  and  apply  tools  (such  as  site  avoidance  and  setting 
consideration  zones  [see  the  Glossary])  to  protect  sensitive  cultural  sites,  as  necessary. 

Under  all  alternatives,  all  cultural  properties  will  be  categorized  according  to  the  six  use  allocations 
defined  in  BLM  Manual  8110  (BLM  2004d)  -  scientific  use,  conservation  use,  public  use,  traditional  use, 
experimental  use,  and  discharged  from  public  use. 

Under  all  alternatives,  compliance  with  NHPA  Section  106  before  an  action  is  approved  serves  to 
moderate  the  amount  of  actual  disturbance  to  cultural  resources.  In  cases  in  which  there  can  be  no 
accommodation,  the  BLM  and  the  SHPO  consult  to  develop  and  implement  a  treatment  plan  to  mitigate 
adverse  impacts  to  historic  properties.  Often,  this  results  in  data  recovery,  which  can  take  the  form  of 
planned  excavation,  detailed  recording  and  mapping,  or  Historic  American  Buildings  Survey/Historic 
American  Engineering  Record  documentation.  Other  options  include  interpretation,  one  of  many 
techniques  that  can  be  used  for  impact  mitigation,  depending  on  the  type  of  site  and  the  nature  of  the 
potential  adverse  impacts. 

Exploration  and  development  of  locatable  minerals  may  result  in  adverse  impacts  to  cultural  resources 
from  the  discovery  and  inadvertent  destruction  or  degradation  of  cultural  resources  during  project 
activities.  Current  regulations  require  operators  to  notify  the  BLM  if  cultural  resources  are  discovered  to 
reduce  potential  impacts  to  those  resources.  Under  current  policy,  the  BLM  must  allow  mining 
operations  to  proceed  within  10  working  days  after  notification  to  the  authorized  officer  of  a  discovery 
of  cultural  resources  that  might  be  altered  or  destroyed  on  BLM-administered  lands  by  operations 
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(43  CFR  3809.420(b)(8)(ii)).  This  requirement  aiso  appiies  to  not  oniy  a  pian  of  operations  that  requires 
an  approvai  of  an  action,  but  aiso  for  operations  under  a  3809  notice,  which  does  not  require  agency 
approvai  before  commencing  actions. 

For  aii  aiternatives,  the  BLM  identified  proactive  management  actions  that  wouid  have  a  beneficiai 
impact  on  cuiturai  resources.  These  actions  inciude  preparation  of  activity  pians  for  important  sites,  as 
appropriate  (inciuding  the  Fianson  Site  and  severai  rock  art  occurrences).  Ten  Sieep  Raid,  Minick  Sheep 
Camp  Raid,  historic  traiis  (inciuding  the  BridgerTraii),  and  the  Fort  Washakie  to  Red  Lodge  stage  route; 
management  of  the  Legend  Rock  Petrogiyph  Site  for  pubiic  education  in  cooperation  with  the  state  of 
Wyoming;  and  initiation  of  work  to  acquire  the  private  iand  portions  of  the  Legend  Rock  Petrogiyph  Site 
from  wiiiing  iandowners,  preferabiy  through  a  iand  exchange.  The  BLM  aiso  wiii  deveiop  additionai 
cuiturai  resource  interpretive  areas  empioying  scenic  overiooks,  signs,  and  waiking  traiis. 
Surface-disturbing  activities  associated  with  the  construction  and  use  of  sites  and  faciiities  are  subject  to 
appropriate  mitigation  deveioped  through  impiementation  of  the  Nationai  Programmatic  Agreement 
(BLM,  ACFiP,  and  Nationai  Conference  of  SFiPO  2012)  and  the  State  Protocoi  (BLM  and  Wyoming  SFiPO 
2014).  Based  on  anaiysis  and  assessment,  the  BLM  may  need  to  appiy  additionai  restrictions  beyond 
those  specificaiiy  described  in  the  aiternatives. 

Proactive  management  actions  that  protect  cuiturai  resources  inciude  prohibiting  the  use  of  buiidozers 
in  areas  of  important  cuiturai  resources  or  historic  traiis  for  fire  suppression  uniess  an  archeoiogist 
and/or  resource  advisor  is  present,  and  restricting  or  prohibiting  the  use  of  fire-retardant  chemicais  to 
protect  rock  art.  Aii  aiternatives  appiy  an  NSO  restriction  on  the  Legend  Rock  Petrogiyph  Site  and 
pursue  withdrawais  on  a  case-by-case  basis  for  the  protection  of  important  cuiturai  sites.  The  BLM  aiso 
iimits  the  use  of  motorized  vehicies  to  designated  roads  and  traiis  in  areas  with  important  cuiturai  and 
paieontoiogicai  resources  to  reduce  the  potentiai  for  iooting  and  resource  degradation. 

Alternative  A 

Surface  Disturbance 

Any  action  that  resuits  in  surface  disturbance  or  subsurface  disturbance  (as  identified  in  Appendix  T) 
through  cuiture-bearing  strata  may  impact  cuiturai  resources.  Fiowever,  the  net  potentiai  adverse 
impact  to  historic  properties  is  iimited  because  compiiance  with  NFiPA  Section  106  requires  the 
appiication  of  some  type  of  mitigation  to  historic  properties  before  any  disturbance.  The  reiative 
amount  of  surface  disturbance  projected  for  each  aiternative  defines  the  ievei  of  potentiai  to  impact 
cuiturai  resources.  Under  Aiternative  A,  the  BLM  anticipates  that  impacts  to  cuiturai  resources  from 
surface-disturbing  activities  wouid  increase  with  a  greater  intensity  of  surface  disturbance,  represented 
by  the  reasonabie  foreseeabie  actions  shown  in  Appendix  T.  Moreover,  the  BLM  anticipates  that 
impacts  to  cuiturai  resources  from  surface  disturbance  under  Aiternative  A  wouid  primariiy  be  adverse. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (e.g.,  soii,  water, 
bioiogicai  resources,  and  speciai  designations)  under  Aiternative  A  provide  additionai  protection  for 
cuiturai  resources. 

Resource  Uses 

Resource  expioration,  deveiopment,  and  extraction  can  resuit  in  a  iong-term,  direct  adverse  impact. 
Associated  resources  in  the  Pianning  Area,  inciuding  iocatabie  minerais,  ieasabie  minerais,  minerai 
materiais  disposai,  and  forest  products,  aii  can  iead  to  surface  disturbance  that  may  affect  cuiturai 
resources,  in  addition  to  the  actions  required  to  deveiop  these  resources,  associated  actions,  such  as 
the  creation  and  use  of  roads  and  other  utiiities,  may  impact  cuiturai  resources.  Dust  and  vibration  from 
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some  methods  of  resource  exploration  can  result  in  a  direct  impact  to  rock  art  (Francian  1998).  The  dust 
accumulates  on  the  panels  and  can  degrade  the  paint,  and  vibrations  from  blasting  can  cause  spalling 
and  rock  fall  that  also  adversely  affects  rock  art.  The  BLM  anticipates  that  these  actions  will  occur  under 
Alternative  A. 

Under  Alternative  A,  the  BLM  pursues  leasable  mineral  and  mineral  material  restrictions  to  protect 
cultural  resource  sites  on  a  case-by-case  basis.  The  allowance  for  more  case-by-case  management 
under  Alternative  A,  while  providing  discretionary  protection,  increases  the  chance  of  adverse  impacts 
to  cultural  resources.  Development  of  locatable  minerals  may  result  in  adverse  impacts  to  cultural 
resources  if  activities  degrade  or  destroy  resources.  Pursuing  mineral  withdrawals  would  result  in 
beneficial  impacts  to  cultural  resources  by  prohibiting  mineral  activities  that  may  degrade  or  destroy 
resources.  Under  Alternative  A,  the  BLM  pursues  withdrawals  on  a  total  of  72,861  acres. 

Land  exchanges  may  result  in  both  beneficial  and  adverse  impacts.  The  survey  required  for  compliance 
with  NHPA  Section  106  in  the  case  of  either  disposal  or  acquisition  could  result  in  a  beneficial  impact 
because  of  data  that  furthers  understanding  of  cultural  resources  in  the  Planning  Area.  In  addition,  if 
the  BLM  acquires  land  with  sensitive  resources  for  the  purpose  of  managing  that  resource,  that  would 
be  beneficial.  However,  if  historic  properties  are  identified  during  the  inventory,  it  may  result  in  an 
adverse  impact  because  once  in  private  ownership,  there  are  no  protective  measures  for  cultural 
resources.  For  that  reason.  Section  106  classifies  land-tenure  adjustment  as  an  adverse  impact. 
Alternative  A  identifies  115,905  acres  as  available  for  disposal,  resulting  in  the  potential  for  adverse 
impacts. 

Any  resource  use  that  includes  road  development  has  the  potential  to  result  in  direct  impacts  to  cultural 
resources  because  the  road  may  pass  through  or  over  a  site.  These  resource  uses  may  include  any 
resource  use  already  mentioned,  but  also  invasive  species  and  pest  management,  CTTM,  and  recreation. 
An  indirect  impact  from  this  type  of  development  occurs  when  the  road  provides  access  to  a  previously 
remote  and/or  inaccessible  location.  People  who  gain  access  may  inadvertently  damage  fragile 
resources,  or  may  vandalize  or  loot  sensitive  sites,  particularly  rock  art  and  rock  shelters.  The  BLM 
anticipates  that  Alternative  A  could  result  in  3,199  acres  of  short-term  disturbance  from  new  road 
construction  and  motorized  vehicle  use  (Appendix  T). 

ROWS  and  corridors,  renewable  energy,  CTTM,  and  recreation  can  result  in  similar  impacts.  The  linear 
nature  of  corridors  means  they  can  reach  far  into  areas  where  remoteness  previously  provided 
protection  for  the  cultural  resources.  Balancing  the  needs  of  recreation  with  preservation  presents  a 
challenge  because  increased  recreational  use  of  an  area  exposes  the  cultural  resources  there  to 
inadvertent  damage  and  potential  vandalism  and  looting.  Under  Alternative  A,  the  BLM  manages 
940,943  acres  as  ROW  avoidance  areas  and  61,147  acres  as  ROW  exclusion  areas.  Renewable  energy 
development  is  considered  on  a  case-by-case  basis,  consistent  with  applicable  policy  and  guidance  and 
other  resource  management  objectives,  including  cultural  resource  objectives.  CTTM  designations  that 
place  fewer  restrictions  on  access  to  portions  of  the  Planning  Area,  such  as  limiting  travel  to  existing 
roads  and  trails  (2,137,574  acres  under  Alternative  A),  would  result  in  indirect  adverse  impacts  to 
cultural  resources  by  increasing  the  possibility  of  looting  and  vandalism.  In  contrast,  CTTM  that  places 
greater  restrictions  on  the  routes  available  for  use  (e.g.,  limiting  travel  to  designated  roads  and  trails; 
797,077  acres)  or  closes  these  routes  altogether  (68,115  acres)  may  reduce  such  impacts.  Prohibiting 
and  avoiding  surface-disturbing  activities  in  specified  recreation  areas  would  benefit  cultural  resources. 

Livestock  trampling  and  wallowing  in  areas  of  concentrated  livestock  use  can  directly  affect  cultural 
artifacts  and  features  on  or  just  below  the  surface  by  breaking  or  scattering  these  artifacts.  Placing  salt 
blocks  increases  the  local  adverse  impact  because  cows  lick  the  soil  as  the  salt  block  melts  into  the 
ground.  Alternatively,  cattle  trails  and  other  heavily  trampled  and  exposed  areas  can  unearth  otherwise 
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undetected  cultural  resources  and  allow  them  to  be  identified  and  recorded,  resulting  in  a  beneficial 
impact.  However,  in  most  cases  concentrated  livestock  grazing  would  result  in  adverse  impacts. 

Properly  managing  livestock  grazing  can  mitigate  these  impacts  by  improving  the  distribution  of 
livestock  and  reducing  instances  of  concentrated  use  by  these  animals.  Restrictions  on  livestock  grazing 
also  can  help  reduce  impacts  by  limiting  the  area  in  which  livestock  can  graze,  and  closures  under 
Alternative  A  would  generally  benefit  cultural  resources.  However,  even  in  areas  closed  to  livestock 
grazing,  the  presence  of  wildlife  or  wild  horses  may  result  in  some  impacts  from  trampling  and 
wallowing. 

Special  Designations 

Under  Alternative  A,  the  BLM  manages  three  ACECs  (Sheep  Mountain,  Little  Mountain,  and  Upper  Owl 
Creek)  for  their  cultural  values  (among  other  values).  Managing  these  areas  as  ACECs  would  provide 
additional  protection  to  cultural  resources  and  reduce  the  potential  for  adverse  impacts. 

Resources 

Management  actions  related  to  other  resources  have  the  potential  to  impact  cultural  resources.  As 
discussed  above,  compliance  with  BLM  regulations  and  guidance  and  NHPA  Section  106  would  prevent 
some  of  the  impacts  and  mitigate  others.  However,  impacts  are  still  possible,  and  most  would  be 
adverse.  There  may  be  some  beneficial  impacts.  For  example,  standards  for  air  quality  that  reduce  dust 
and  chemicals  in  the  air  would  reduce  adverse  impacts  to  rock  art  and  improve  the  viewshed  for  cultural 
resources  where  setting  is  an  integral  part  of  NRHP  eligibility.  Similarly,  protecting  cave  and  karst 
resources  would  benefit  cultural  resources  in  these  areas. 

Fire,  fuels,  and  vegetation  management  may  result  in  adverse  or  beneficial  impacts.  Protecting 
resources  from  fire  reduces  adverse  impacts  from  heat,  such  as  spalling  at  rock  art  sites.  Protecting 
resources  from  fire  also  protects  against  the  loss  of  vegetative  cover,  which  protects  cultural  resources 
from  the  effects  of  erosion  and  provides  camouflage  for  sensitive  resources,  protecting  them  from 
inadvertent  and  purposeful  damage.  However,  fire  management  also  can  result  in  adverse  impacts  from 
loss  of  cover,  firebreak  construction,  clearing  vegetation,  and  revegetation  activities  (e.g.,  reseeding) 
and  deployment  of  fire  retarding  chemicals.  Prescribed  fire  is  used  on  approximately  40,000  acres  in  the 
Planning  Area  over  the  life  of  the  plan. 

Wild  horse  management  under  Alternative  A  allows  visitor  access  to  HMAs  and  recreational  use  of  some 
HMAs,  which  may  result  in  greater  access  to  remote  areas  and  put  cultural  resources  at  risk. 

Proactive  Management 

Under  Alternative  A,  the  BLM  manages  cultural  resources  proactively  in  compliance  with  BLM 
regulations  and  guidelines  and  the  NHPA.  The  BLM  strives  to  meet  its  Section  110  responsibility  through 
inventory,  and  Section  106  compliance  through  identification,  evaluation  of  cultural  resources  and 
mitigating  impacts  to  those  resources.  Proactive  management  includes  further  exploration  of  the 
Hanson  site,  with  the  goal  of  nominating  it  as  a  National  Historic  Landmark.  If  designated  as  such  the 
BLM  will  pursue  nominating  the  site  to  the  World  Heritage  List.  Alternative  A  emphasizes  the 
management  of  rock  art  and  other  archeological  sites  for  research  and  interpretation,  and  for 
preservation  for  future  study.  As  previously  noted,  this  alternative  pursues  restrictions  on  leasable 
minerals  to  protect  sites  on  a  case-by-case  basis  and  takes  similar  actions  for  mineral  materials  disposal 
and  the  location  of  renewable  energy  development. 
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Alternative  A  manages  portions  of  the  town  of  Gebo  and  adjacent  coal  mining  areas  for  preservation 
and  interpretation  of  cultural  and  historic  values  and  emphasizes  management  of  historic  oil  and  gas 
fields  for  scientific  and  public  use. 

Alternative  B 

Surface  Disturbance 

As  for  all  the  alternatives,  any  action  that  results  in  surface  disturbance  or  subsurface  disturbance 
through  culture-bearing  strata  may  affect  cultural  resources.  Alternative  B  would  involve  less  surface 
disturbance  than  Alternative  A;  therefore,  Alternative  B  would  result  in  less  impacts  to  cultural 
resources  associated  with  surface  and  subsurface  disturbances. 

Under  Alternative  B,  there  are  more  restrictions  on  surface-disturbing  activities  for  the  protection  of 
other  resources  (e.g.,  soil,  water,  biological  resources,  and  special  designations),  providing  additional 
protection  for  cultural  resources  and  reducing  adverse  impacts,  in  comparison  to  Alternative  A. 
Paradoxically,  because  less  surface  disturbance  would  result  in  less  Section  106  compliance  and 
therefore  less  cultural  resources  surveying,  the  beneficial  impacts  from  such  surveys  would  be  lower 
than  Alternative  A  under  this  alternative. 

Resource  Uses 

Activities  associated  with  resource  exploration,  development,  and  extraction  that  can  have  a  long-term, 
direct  adverse  impact  on  cultural  resources  will  be  less  under  Alternative  B  than  under  Alternative  A. 

Not  only  will  these  activities  be  reduced  from  Alternative  A,  Alternative  B  provides  more  avoidance 
protection,  including  larger  buffer  zones  (see  the  'Proactive  Management'  section,  below). 

Alternative  B  applies  an  NSO  restriction  for  leasable  minerals  within  3  miles  of  important  cultural  sites 
and  a  CSU  stipulation  within  5  miles,  in  contrast  to  management  under  Alternative  A,  which  pursues 
restrictions  on  a  case-by-case  basis.  Under  Alternative  B,  mineral  materials  disposal  are  prohibited 
within  3  miles  or  in  view  within  5  miles  of  important  cultural  sites.  These  mineral  restrictions  would 
benefit  cultural  resources  by  prohibiting  surface  disturbance  from  mineral  activities  in  areas  with 
cultural  sites  or  resources  that  may  degrade  or  destroy  these  resources.  Impacts  to  cultural  resources 
from  locatable  mineral  development  would  be  similar  to  those  described  for  Alternative  A,  although  to  a 
lesser  degree  because  withdrawals  are  pursued  in  more  area  (314,223  acres)  than  under  Alternative  A. 

The  types  of  impacts  from  land  exchanges  under  Alternative  B  are  the  same  as  those  under  Alternative 
A,  although  the  intensity  varies.  Under  all  alternatives,  land  available  for  disposal  would  be  surveyed  for 
the  presence  of  cultural  resources,  but  after  disposal  it  would  not  necessarily  be  protected  from  adverse 
impacts.  Alternative  B  identifies  less  area  for  disposal  and  more  area  for  retention  than  Alternative  A; 
adverse  impacts  from  land  tenure  adjustments  would  be  the  same  as  Alternative  A,  but  to  a  lesser 
extent  due  to  the  reduced  area  available  for  exchange  or  disposal  and  greater  area  retained.  However, 
the  BLM  expects  that  most  adverse  impacts  associated  with  land  tenure  adjustments  would  be 
mitigated  through  Section  106  compliance. 

As  described  for  Alternative  A,  any  resource  use  that  includes  road  development  can  result  in  direct 
impacts  to  cultural  resources.  The  BLM  anticipates  that  Alternative  B  would  result  in  the  construction  of 
fewer  new  roads  compared  to  Alternative  A,  with  the  result  that  Alternative  B  would  result  in  less 
impact  to  cultural  resources. 

The  types  of  impacts  associated  with  ROWs  and  corridors,  renewable  energy,  CTTM,  and  recreation  are 
the  same  as  described  for  Alternative  A,  although  the  intensity  varies  under  Alternative  B.  Alternative  B 
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is  anticipated  to  result  in  fewer  ROW  authorizations  than  Alternative  A  and  a  greater  degree  of  ROW 
consolidation  to  limit  impacts.  In  contrast,  Alternative  B  has  more  than  twice  the  trails  and  recreational 
development  of  Alternative  A.  The  BLM  manages  areas  within  5  miles  of  trails  and  sites  eligible  for  the 
NRHP  and  traditional  cultural  properties  (TCPs)  as  renewable  energy  (specifically,  wind  turbine) 
exclusion  areas,  unless  the  structures  are  screened  from  the  site  by  intervening  topography.  Under 
Alternative  B,  this  requirement  is  more  specific  and  more  protective  of  these  resources  than  under 
Alternative  A,  which  has  no  specific  management  for  such  development  and  manages  it  on  a  case-by- 
case  basis.  CTTM  under  Alternative  B  includes  a  greater  amount  of  area  limited  to  designated  road  and 
trails  or  closed  (2,416,378  acres  and  170,253  acres,  respectively),  and  less  area  limited  to  existing  roads 
and  trails  than  under  Alternative  A.  Adverse  impacts  from  looting  and  trespassing  due  to  increased 
access  may  be  less  under  this  alternative  than  Alternative  A. 

The  types  of  impacts  from  livestock  grazing  under  Alternative  B  are  similar  to  those  described  under 
Alternative  A,  although  grazing  under  Alternative  B  has  more  restrictions,  resulting  in  less  potential  for 
adverse  impacts  to  cultural  resources. 

Special  Designations 

Under  Alternative  B,  the  BLM  manages  the  three  Alternative  A  ACECs  that  include  cultural  resources 
among  their  values  of  concern  (Sheep  Mountain,  Little  Mountain,  and  Upper  Owl  Creek)  and  expands 
the  Carter  Mountain  ACEC  to  include  cultural  resources.  Expansion  of  the  Carter  Mountain  ACEC  would 
result  in  the  greatest  beneficial  impacts  to  cultural  resources  in  relation  to  other  alternatives, 
particularly  Alternative  C,  under  which  the  BLM  does  not  manage  any  of  the  previously  mentioned  areas 
as  ACECs. 

In  contrast  to  Alternative  A,  under  Alternative  B,  the  BLM  manages  all  lands  with  wilderness 
characteristics  specifically  to  preserve  their  wilderness  characteristics,  which  would  benefit  cultural 
resources  by  limiting  access  and  travel,  imposing  more  restrictive  VRM,  and  limiting  minerals  leasing. 
The  only  action  in  lands  with  wilderness  characteristics  that  results  in  direct  impacts  to  cultural 
resources  is  the  restriction  that  excavation  of  cultural  resource  sites  is  allowed  only  where  scientific 
information  would  be  collected  under  permit,  with  minimum  site  disturbance. 

Resources 

As  described  for  Alternative  A,  management  actions  related  to  other  resources  have  the  potential  to 
result  in  both  adverse  and  beneficial  impacts  to  cultural  resources.  Measures  that  protect  other 
resources  and  that  may,  in  turn,  protect  cultural  resources  are  similar  between  alternatives  A  and  B, 
with  slightly  more  protection  under  Alternative  B. 

Impacts  from  fire  and  fuels  management  under  Alternative  B  would  be  similar  to  those  under 
Alternative  A.  However,  under  Alternative  B,  the  BLM  would  initiate  the  second-to-least  prescribed  fire 
than  among  the  alternatives;  therefore.  Alternative  B  would  present  less  potential  for  adverse  impacts. 
The  same  is  true  for  silvicultural  treatments  and  timber  harvesting,  both  of  which  would  occur  less 
frequently  under  Alternative  B,  resulting  in  less  potential  for  adverse  impacts. 

Wild  horse  management  under  Alternative  B  includes  more  restrictions  to  HMAs  than  under  Alternative 
A,  which  would  have  the  added  beneficial  impact  of  limiting  access  to  remote  areas  that  may  contain 
important  cultural  resources. 

Proactive  Management 

In  addition  to  the  BLM  managing  cultural  resources  in  accordance  with  its  regulations  and  federal  laws. 
Alternative  B  would  augment  existing  plans  and  add  a  number  of  proactive  measures.  For  further 
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exploration  of  the  Hanson  site  with  the  goal  of  nominating  it  as  a  National  Historic  Landmark, 

Alternative  B  would  identify  and  test  other  deposits  of  similar  age  to  determine  the  full  extent  of 
Folsom-age  deposits.  Compared  to  the  Alternative  A  emphasis  on  managing  rock  art  and  other 
archeological  sites  for  research  and  interpretation,  and  preservation  for  future  study.  Alternative  B 
would  explicitly  avoid  surface-disturbing  activities  and  ROW  authorizations  in  view  within  5  miles  of 
important  cultural  sites  where  integrity  of  setting  is  a  contributing  element  of  NRHP  significance,  except 
within  designated  utility  corridors.  In  contrast  to  the  case-by-case  management  approach  under 
Alternative  A,  Alternative  B  applies  an  NSO  restriction  for  leasable  minerals  within  3  miles  and  a  CSU 
stipulation  in  view  within  5  miles  of  important  cultural  sites,  and  follows  a  similar  plan  for  mineral 
materials  disposal.  Alternative  B  identifies  exclusion  areas  for  renewable  energy  development  and  also 
imposes  visual  restrictions,  depending  on  the  topography,  for  sites  eligible  for  the  NRHP  (including  trails) 
and  TCPs;  Alternative  A  does  not.  On  a  case-by-case  basis,  visual  restrictions  under  Alternative  B  may 
exceed  the  5-mile  buffer  to  avoid  adverse  impacts  to  cultural  resources,  where  structures  are  not 
screened  from  the  resource  by  intervening  topography. 

Under  Alternative  B,  the  BLM  manages  portions  of  the  town  of  Gebo  and  adjacent  coal  mining  areas  for 
preservation  and  interpretation,  emphasizing  a  pedestrian  trail  rather  than  a  road,  thereby  reducing 
access  and  associated  indirect  adverse  impacts.  This  alternative  also  will  provide  comprehensive 
information  about  the  site  on  the  BLM  website. 

Finally,  under  Alternative  B,  the  BLM  limits  motorized  vehicle  use  to  designated  roads  and  trails  on 
BLM-administered  land  along  the  Bighorn  Slope,  Bridger,  Owl  Creek,  and  Absaroka  foothills  to  manage 
(minimize  issues  such  as  looting)  for  cultural  and  paleontological  resources.  Alternative  A,  which  does 
not  restrict  motorized  vehicle  use  in  these  areas  to  designated  roads  and  trails,  provides  less  protection 
than  Alternative  B. 

Alternative  C 

Surface  Disturbance 

Alternative  C  allows  the  most  surface  disturbance  compared  to  the  other  alternatives,  with  the 
consequence  that  there  would  be  the  greatest  potential  for  disturbance  of  cultural  resources.  As  with 
the  other  alternatives,  however,  potential  adverse  impact  to  cultural  resources  would  be  limited 
through  compliance  with  NHPA  Section  106. 

Because  Alternative  C  places  more  emphasis  on  resource  use,  there  are  fewer  restrictions  on  surface- 
disturbing  activities  for  the  protection  of  other  resources  (such  as  soil,  water,  biological  resources,  and 
special  designations),  so  that  although  there  is  some  additional  protection  for  cultural  resources,  it  is 
less  than  under  the  other  alternatives.  However,  the  potential  for  more  surface-disturbing  activities 
under  Alternative  C  also  may  result  in  the  identification  of  more  cultural  resources  and  their  subsequent 
protection  than  under  any  of  the  other  alternatives. 

Resource  Uses 

Actions  associated  with  resource  exploration,  development,  and  extraction  are  the  most  extensive  and 
would  have  the  greatest  adverse  impact  on  cultural  resources  under  Alternative  C.  For  leasable 
minerals.  Alternative  C  applies  an  NSO  restriction  within  %  mile  and  a  CSU  stipulation  within  1  mile  of 
important  cultural  sites.  Similarly,  there  is  a  prohibition  on  mineral  materials  disposal  within  %  mile,  or 
in  view  within  1  mile  of  these  sites.  Under  Alternative  C,  adverse  impacts  to  cultural  resources  from 
management  of  mineral  leasing  and  mineral  materials  disposal  would  be  similar  to  those  under  the 
other  alternatives,  although  to  a  greater  degree  because  of  the  smaller  area  of  restriction  around 
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important  cultural  sites.  Impacts  to  cultural  resources  from  locatable  mineral  development  would  be 
similar  to  those  described  for  Alternative  A,  although  to  a  greater  degree  because  withdrawals  are 
pursued  over  a  smaller  area  (48,095  acres)  than  under  the  other  alternatives. 

The  types  of  potential  impacts  due  to  land  exchanges  under  Alternative  C  are  the  same  as  those  for  the 
other  alternatives.  The  survey  required  for  compliance  with  NHPA  Section  106  in  the  case  of  either 
disposal  or  acquisition  would  result  in  a  beneficial  impact  because  of  data  that  furthers  understanding  of 
cultural  resources  in  the  Planning  Area.  However,  more  area  is  identified  for  disposal  and  less  area  is 
identified  for  retention  than  under  any  other  alternative,  resulting  in  the  greatest  potential  for  adverse 
impacts. 

Alternative  C  results  in  more  road  and  trail  construction,  thereby  accommodating  more  recreational  and 
other  uses  in  the  Planning  Area  than  under  the  other  alternatives,  exposing  more  cultural  resources  to 
impacts.  For  example,  managing  the  Basin  Gardens  Play  Area  as  open  to  cross-country  motorized  travel 
would  expose  cultural  resources  to  potential  damage  caused  by  off-trail  motorized  recreation. 

Under  Alternative  C,  the  types  of  impacts  associated  with  ROWs  and  corridors,  renewable  energy,  and 
recreation  would  be  the  same  as  described  for  Alternative  A,  although  the  intensity  would  vary;  impacts 
from  CTTM  would  be  the  same  as  described  for  Alternative  B.  Alternative  C  is  projected  to  result  in  the 
greatest  extent  of  ROWs  development,  potentially  providing  the  most  survey  acreage  and  the  most 
access  to  previously  remote  cultural  resources.  The  location  of  renewable  energy  development  is 
subject  to  similar  restrictions,  but  compliance  with  NHPA  Section  106  may  impose  greater  visual 
restrictions  to  reduce  the  visual  impact  of  developments  such  as  wind  farms  on  all  types  of  sites, 
including  sites  of  importance  to  Native  Americans,  NRHP-listed  and/or  eligible  sites,  and  trails.  CTTM 
designations  under  Alternative  C  are  similar  to  Alternative  A  except  that  a  greater  area  is  open  to  cross¬ 
country  motorized  travel  (14,830  acres  compared  to  1,311  acres)  and  a  smaller  area  is  closed  to  travel, 
which  may  increase  impacts  in  certain  areas  under  this  alternative. 

Livestock  grazing  under  Alternative  C  has  the  least  restrictions  and  therefore  the  greatest  potential 
adverse  impact. 

Special  Designations 

Under  Alternative  C,  the  BLM  would  not  manage  the  Sheep  Mountain,  Little  Mountain,  and  Upper  Owl 
Creek  areas  as  ACECs,  removing  any  beneficial  impacts  to  cultural  resources  from  the  application  of 
restrictions  on  surface-disturbing  activities  specific  to  these  special  designations. 

Resources 

Under  Alternative  C,  management  for  resources  (e.g.,  soils  and  special  status  species)  is  less  restrictive 
than  under  the  other  alternatives,  which  may  result  in  the  greatest  impact  on  cultural  resources  by 
increasing  resource  use  and  the  potential  for  degradation  of  cultural  resources. 

Impacts  from  fire  and  fuels  management  and  vegetative  treatments  would  be  similar  to  those  for  the 
other  alternatives,  although  there  is  greater  disturbance  from  prescribed  fire  under  Alternative  C  than 
the  other  alternatives.  The  same  relation  is  true  for  forest,  woodlands,  and  forest  products. 

Wild  horse  management  under  Alternative  C  is  similar  to  alternatives  A  and  D,  and  applies  fewer 
recreational  restrictions  that  allow  more  access  to  HMAs  than  under  Alternative  B.  Management  under 
this  alternative  may  result  in  greater  access  to  remote  areas,  which  may  put  cultural  resources  at 
increased  risk  than  under  Alternative  B. 
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Proactive  Manapement 

Proactive  management  under  Alternative  C  is  closer  to  that  under  Alternative  B  than  under  Alternative 
A,  reflecting  current  understanding  of  the  importance  of  cultural  resources  and  the  potential  impacts  of 
other  management  actions.  Proactive  measures  include  further  exploration  of  the  Hanson  site  and 
nearby  deposits,  although  Alternative  C  does  not  seek  World  Heritage  nomination.  Alternative  C  also 
emphasizes  management  of  rock  art  and  other  archeological  sites  for  research  and  interpretation,  but 
imposes  the  smallest  buffer  zone,  avoiding  ROW  authorizations  in  view  within  %  mile  of  important 
cultural  sites  where  integrity  of  setting  is  a  contributing  element  of  NRHP  significance,  except  within 
designated  utility  corridors.  As  previously  mentioned,  management  of  mineral  leasing  and  mineral 
materials  disposal  under  Alternative  C  results  in  smaller  buffers  than  under  the  other  alternatives. 
Alternative  C  imposes  visual  restrictions,  depending  on  the  topography,  within  5  miles  of  sites  eligible 
for  the  NRHP  and  TCPs,  and  specifies  avoidance  areas  (in  contrast  to  the  exclusion  areas  under 
Alternative  B),  unless  structures  are  screened  from  the  site  by  intervening  topography. 

Under  Alternative  C,  the  BLM  manages  portions  of  the  town  of  Gebo  similar  to  alternatives  A  and  D. 
Alternative  C  also  emphasizes  interpretation  of  historic  oil  and  gas  fields,  providing  interpretive  signs  in 
safe  viewing  areas,  which  would  increase  beneficial  impacts  to  these  historic  resources  compared  to 
alternatives  A  or  B.  As  with  Alternative  B,  Alternative  C  would  restrict  motorized  vehicle  use  to 
designated  roads  and  trails  on  BLM-administered  land  along  the  Bighorn  Slope,  Bridger,  Owl  Creek,  and 
Absaroka  foothills  to  minimize  issues  such  as  looting. 

Alternative  D 

Surface  Disturbance 

Although  Alternative  D  allows  more  surface  disturbance  than  alternatives  A  or  B,  it  results  in 
approximately  half  the  disturbance  of  Alternative  C  (Appendix!);  there  is  more  potential  to  disturb 
cultural  resources  under  this  alternative  than  under  alternatives  A  or  B,  but  considerably  less  than  under 
Alternative  C.  As  with  the  other  alternatives,  adverse  impacts  to  historic  properties  would  be  limited 
through  BLM  compliance  with  NHPA  Section  106. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (such  as  soil,  water, 
biological  resources,  and  special  designations)  would  provide  additional  protection  for  cultural  resources 
on  a  level  overall  greater  than  under  Alternative  C,  and  similar  to  that  under  alternatives  A  and  B. 

Resource  Uses 

Impacts  from  resource  exploration,  development,  and  extraction  under  Alternative  D  would  be  similar 
to  impacts  under  alternatives  A  and  C.  Restrictions  on  mineral  leasing  and  mineral  materials  disposal 
are  more  stringent  than  under  Alternative  C,  but  less  restrictive  than  Alternative  B  in  relation  to 
determining  the  importance  of  setting  and  the  use  of  BMPs  to  avoid,  minimize  and/or  compensate 
adverse  impacts.  As  with  the  other  alternatives,  withdrawals  would  benefit  cultural  resources  by 
prohibiting  mineral  activities  that  may  degrade  or  destroy  resources.  Under  Alternative  D,  withdrawals 
would  be  less  than  under  alternatives  A  and  B,  but  greater  than  Alternative  C. 

Under  Alternative  D,  beneficial  and  adverse  impacts  from  land  exchanges  are  the  same  as  for  other 
alternatives,  with  beneficial  impacts  resulting  from  information  gathered  through  compliance  with 
Section  106  and  adverse  impacts  resulting  from  the  loss  of  mandatory  compliance  with  NHPA  once  the 
land  has  left  public  ownership.  Alternative  D  allows  disposal  on  more  land  than  Alternative  B,  but  less 
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than  alternatives  A  and  C;  the  adverse  impacts  from  disposal  under  Alternative  D  also  are  less  than 
under  alternatives  A  and  C  and  more  than  under  Alternative  B. 

Linear  projects  that  include  ROWs  and  corridors,  renewable  energy,  CTTM,  and  recreation  can  result  in 
similar  adverse  impacts.  Potential  adverse  impacts  from  ROWs  for  road  development  are  similar  to 
impacts  under  Alternative  A,  but  less  than  under  Alternative  C  (Appendix  T).  Managing  more  area  as 
ROW  avoidance  or  exclusion  areas  than  under  Alternative  A  may  consolidate  ROWs  and  limit  adverse 
impacts  to  cultural  resources  to  a  greater  extent.  However,  the  affected  area  from  open  cross-country 
motorized  travel  under  Alternative  D  is  greater  than  under  alternatives  A  or  B,  and  approximately  half 
that  under  Alternative  C.  CTTM  designations  under  Alternative  D  are  similar  to  Alternative  A,  but 
limiting  off-road  travel  (OHV  and  mountain  bike)  to  within  300  feet  of  established  roads  and  trails  would 
limit  route  proliferation  and  associated  impacts  to  cultural  resources.  Additionally,  management  under 
Alternative  D  limits  motorized  vehicle  use  to  existing  roads  and  trails  along  the  Bighorn  Slope,  Bridger, 
Owl  Creek  and  Absaroka  foothills.  As  for  alternatives  B  and  C,  management  of  these  areas  is  designed  to 
minimize  looting  and  facilitate  management  of  cultural  resources;  however,  management  of  motorized 
travel  in  these  areas  under  Alternative  D  is  less  restrictive  than  under  alternatives  B  and  C  and  would 
result  in  fewer  beneficial  impacts  to  cultural  resources. 

Under  Alternative  D,  impacts  from  livestock  grazing  would  be  similar  to  those  under  Alternative  A,  with 
management  focused  on  maximizing  multiple  use  while  requiring  buffer  zones  and  managing  livestock 
grazing  to  support  other  resource  uses.  Furthermore,  Alternative  D  would  mitigate  new  resource  uses 
to  minimize  or  avoid  conflicts  with  livestock  grazing  where  appropriate.  Alternative  D  presents  more 
potential  for  adverse  impacts  than  Alternative  B  because  of  the  much  smaller  area  closed  to  livestock 
grazing  and  greater  reliance  on  case-by-case  evaluations  of  impacts. 

Special  Designations 

As  for  Alternative  A,  under  Alternative  D,  the  BLM  would  manage  the  Sheep  Mountain  Anticline,  Little 
Mountain,  and  Upper  Owl  Creek  areas  as  ACECs  for  their  cultural  values  (among  other  values),  and 
would  manage  the  Little  Mountain  ACEC  expansion  area  discussed  for  Alternative  B  as  the  Craig  Thomas 
Little  Mountain  SMA.  Unlike  Alternative  B,  Alternative  D  would  not  expand  the  Carter  Mountain  ACEC. 
Management  of  these  areas  as  ACECs  or  SM  As  provides  additional  protection  for  cultural  resources  and 
reduces  the  potential  for  adverse  impacts. 

Resources 

Fire  and  fuels  management  under  Alternative  D  is  similar  to  that  under  Alternative  A  and  provides  fewer 
restrictions  than  Alternative  B.  Prescribed  fire  would  be  implemented  on  approximately  40,000  acres  in 
the  Planning  Area  over  the  life  of  the  plan. 

Wild  horse  management  under  Alternative  D  is  similar  to  that  proposed  under  Alternative  B.  Alternative 
D  promotes  public  viewing  and  education,  similar  to  Alternative  C.  However,  compared  to  Alternative  C, 
Alternative  D  limits  access  and  SRPs  to  some  areas,  providing  additional  protection  to  remote  areas  that 
may  contain  important  cultural  resources. 

Proactive  Management 

As  with  alternatives  B  and  C,  Alternative  D  proactively  recognizes  the  current  understanding  of  cultural 
resources  management  practices.  Proactive  measures  are  a  mix  of  alternatives  A,  B,  and  C.  The  BLM 
would  investigate  and  nominate  the  Hanson  site  as  a  National  Historic  Landmark,  but  would  not  pursue 
World  Heritage  nomination.  Rock  art  and  other  prehistoric  and  historic  sites  and  districts  are  managed 
for  scientific,  public  and  sociocultural  use,  and  research  and  preservation  for  future  study  and  use. 
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Known  important  cultural  sites  are  protected  from  surface-disturbing  activities.  For  resources  where 
setting  is  important  to  the  site's  integrity,  the  site's  foreground  is  to  be  avoided  (in  contrast  to 
prohibited  under  Alternative  B)  with  buffers  that  may  be  up  to  3  miles  wide  or  the  visual  horizon, 
whichever  is  closer  (the  setting  consideration  zones).  This  buffer  is  smaller  than  the  buffer  under 
Alternative  B,  but  larger  than  the  buffers  under  alternatives  A  and  C,  and  applies  to  mineral  leasing  and 
mineral  materials  disposal  actions  for  all  site  types  (e.g.,  trails,  sites  eligible  for  the  NRHP,  and  TCP).  In 
addition,  implementing  BMPs  would  avoid,  minimize  and/or  compensate  adverse  effects. 

Alternative  D  management  of  historic  resources  in  oil  and  gas  fields  is  the  same  as  Alternative  C, 
including  the  installation  of  interpretive  signs.  Under  Alternative  D,  the  BLM  would  manage  the  town  of 
Gebo  and  adjacent  coal  mining  areas  as  it  would  under  Alternative  A. 

Alternative  E 

Surface  Disturbance 

Any  action  resulting  in  the  disturbance  of  culture-bearing  strata  from  surface  or  subsurface  disturbances 
may  impact  cultural  resources.  Among  all  the  alternatives.  Alternative  E  would  result  in  a  similar, 
though  slightly  reduced,  amount  of  surface  and  subsurface  disturbances  to  Alternative  B;  the  type  of 
impacts  would  be  the  same  as  Alternative  A,  and  the  magnitude  of  adverse  impacts  would  be  similar  to 
Alternative  B. 

Alternative  E  provides  the  same  restrictions  on  surface-disturbing  activities  as  Alternative  B,  except  in 
greater  sage-grouse  Key  Habitat  Areas,  where  Alternative  E  further  restricts  allowable  disturbances 
compared  to  that  alternative.  Alternative  E  provides  the  overall  greatest  protection  for  cultural 
resources.  Conversely,  because  less  surface  disturbance  would  occur  under  Alternative  E,  fewer  cultural 
resource  surveys  would  occur  during  Section  106  consultation  and  the  benefits  gained  from  additional 
surveys  in  the  Planning  Area  would  be  lowest  under  this  alternative. 

Resource  Uses 

Management  of  activities  associated  with  mineral  resource  exploration,  development,  and  extraction 
that  could  result  in  long-term  impacts  to  cultural  resources  under  Alternative  E  would  be  similar  to 
Alternative  B.  Impacts  from  mineral  resource  exploitation  under  Alternative  E  would  therefore  be 
similar  to  Alternative  B,  except  within  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583 
acres),  where  locatable  withdrawals  and  closure  to  mineral  materials  disposal  would  reduce  the  area 
available  for  mineral  exploitation  to  a  greater  extent  than  under  any  other  alternative. 

The  types  of  impacts  associated  with  ROWs  and  renewable  energy  development  under  Alternative  E 
would  be  the  same  as  Alternative  A,  but  to  a  lesser  extent.  Alternative  E  includes  the  largest  ROW  and 
renewable  energy  exclusion  areas  (1,322,879  acres  and  1,945,204  acres,  respectively)  of  any  alternative, 
which  limits  the  potential  for  impacts  on  cultural  resources  from  ROW  development  across  a  large 
portion  of  the  Planning  Area.  However,  the  BLM  anticipates  that  even  with  these  additional  restrictions, 
ROWS  across  BLM-administered  land  would  be  approved  at  the  same  rate  as  Alternative  B,  and  impacts 
would  be  similar  to  Alternative  B. 

Areas  available  for  land  tenure  adjustments,  CTTM,  recreation,  and  livestock  grazing  management 
outside  greater  sage-grouse  Key  Habitat  Areas  under  Alternative  E  are  the  same  as  Alternative  B,  and 
therefore,  potential  impacts  to  cultural  resources  would  be  the  same  as  Alternative  B  in  these  areas. 
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Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  is  the  same  as  Alternative  B,  and  impacts  would  be  similar  to  Alternative 
B.  Due  to  the  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  (e.g.,  the 
mineral  development  and  CTTM  management  described  under  Resource  Uses  above)  applied  for  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  special  designation  management  under  Alternative  E 
would  result  in  additional  protection  for  cultural  resources  compared  to  the  other  alternatives. 

Resources 

As  described  for  Alternative  A,  management  actions  for  resources  have  the  potential  to  result  in  both 
adverse  and  beneficial  impacts  to  cultural  resources.  Measures  that  protect  other  resources  and  that 
may,  in  turn,  protect  cultural  resources  are  similar  under  all  alternatives,  with  slightly  more  protection 
under  Alternative  E  than  under  the  other  alternatives.  In  particular,  management  actions  restricting 
resource  use  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  would  provide  additional  protection 
for  cultural  resources  compared  to  the  other  alternatives. 

Fire  and  fuels  management  under  Alternative  E  would  result  in  similar,  though  slightly  reduced,  surface 
disturbance  from  prescribed  fire  as  Alternative  B.  Impacts  from  fire  and  fuels  management  and 
silvicultural  and  other  vegetation  treatments  would  be  similar  to  Alternative  A,  and  the  magnitude  of 
impacts  would  be  similar  to  Alternative  B. 

Wild  horse  management  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to  cultural 
resources  would  be  the  same  as  Alternative  B. 

Proactive  Management 

Under  Alternative  E,  cultural  resources  would  be  managed  in  the  same  manner  as  Alternative  B  and 
would  result  in  the  same  beneficial  impacts  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Any  action  resulting  in  the  disturbance  of  culture-bearing  strata  from  surface  or  subsurface  disturbances 
may  impact  cultural  resources.  Alternative  F  would  result  in  a  similar,  though  slightly  reduced,  amount 
of  surface  and  subsurface  disturbances  as  Alternative  D.  The  type  of  impacts  would  be  the  same  as 
Alternative  A,  and  the  magnitude  of  adverse  impacts  would  be  similar  to  Alternative  D,  less  than  under 
Alternative  C,  and  more  than  under  alternatives  A,  B,  and  E. 

Under  Alternative  F,  restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources 
(such  as  soil,  water,  biological  resources,  and  special  designations)  are  the  same  as  Alternative  D,  except 
for  areas  within  the  Greater  Sage-Grouse  PHMAs  ACEC,  where  additional  restrictions  to  protect  greater 
sage-grouse  would  apply.  Impacts  to  cultural  resources  from  surface-disturbing  activities  would  be  the 
same  as  Alternative  D,  but  to  a  lesser  extent  due  to  these  additional  restrictions  on  surface  disturbance. 

Resource  Uses 

Management  for  activities  associated  with  mineral  resource  exploration,  development,  and  extraction 
that  could  result  in  long-term  impacts  to  cultural  resources  would  be  similar  to  Alternative  D.  Impacts 
from  mineral  exploitation  would  therefore  be  similar  in  type  and  magnitude  to  Alternative  D,  except 
within  greater  sage-grouse  PHMAs  (1,232,583  acres),  where  an  NSO  restriction  around  occupied  greater 
sage-grouse  leks  would  provide  additional  protection  from  surface  disturbance  for  cultural  resources. 
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Under  Alternative  F,  areas  available  for  land  tenure  adjustments,  recreational  management,  and 
livestock  grazing  management  are  the  same  as  Alternative  D,  and  the  impacts  on  cultural  resources 
would  be  the  same  as  Alternative  D. 

CTTM  practices  under  Alternative  F  would  be  the  same  as  Alternative  D,  except  within  the  Greater  Sage- 
Grouse  PFIMAs  ACEC,  where  motorized  vehicle  use  would  be  limited  to  designated  roads  and  trails. 

CTTM  and  recreation  management  under  Alternative  F  would  provide  greater  protections  for  cultural 
resources  than  under  alternatives  A,  C,  and  D,  but  fewer  protections  than  under  alternatives  B  and  E. 

Special  Designations 

Management  of  special  designations  under  Alternative  F,  except  in  the  Greater  Sage-Grouse  PFIMAs 
ACEC  (1,116,698  acres),  is  the  same  as  Alternative  D,  and  impacts  would  be  similar  to  Alternative  D.  Due 
to  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  (e.g.,  the 
mineral  development  and  CTTM  management  described  under  Resource  Uses  above)  applied  for  the 
Greater  Sage-Grouse  PHMAs  ACEC  under  Alternative  F,  special  designation  management  would  result  in 
greater  protections  for  cultural  resources  in  comparison  to  alternatives  A,  C,  and  D,  but  fewer  than 
under  alternatives  B  and  E. 

Resources 

Management  actions  for  managing  other  resources  have  the  potential  to  result  in  both  adverse  and 
beneficial  impacts  to  cultural  resources.  Measures  that  protect  other  resources  and  that  may,  in  turn, 
protect  cultural  resources  are  similar  under  all  alternatives;  effects  from  these  protections  under 
Alternative  F  would  be  similar  to  Alternative  D. 

Disturbance  from  fire  and  fuels  management,  and  silvicultural  and  other  vegetation  treatments  under 
Alternative  F  would  be  similar  to  Alternative  D,  and  effects  on  cultural  resources  would  be  similar  to 
Alternative  D. 

Wild  horse  management  under  Alternative  F  is  the  same  as  Alternative  D,  and  impacts  to  cultural 
resources  would  be  the  same  as  Alternative  D. 

Proactive  Management 

Under  Alternative  F,  cultural  resources  would  be  managed  in  the  same  manner  as  Alternative  D  and 
would  result  in  the  same  beneficial  impacts  as  described  in  Alternative  D. 

4.5.2  Paleontological  Resources 

The  widespread  presence  of  paleontological  resources  throughout  the  Planning  Area  and  their  close 
spatial  association  with  extractive  resources  present  a  number  of  management  challenges.  Adverse 
impacts  to  paleontological  resources  result  from  management  actions  that  damage  or  destroy  fossils  or 
their  context.  Any  surface-disturbing  activities  in  an  area  that  contain  fossils  may  result  in  adverse 
impacts  through  disturbance  of  important  paleontological  resources.  Direct  impacts  to  paleontological 
resources  from  RMP  alternatives  may  result  from  actions  that  physically  alter,  damage,  or  destroy  fossils 
or  their  context.  It  is  important  to  remember  that  trace  fossils,  exemplified  by  dinosaur  tracks  such  as 
those  at  the  Red  Gulch  Tracksite,  are  as  important  as  body  fossils,  and  can  also  be  affected  by  surface- 
disturbing  activities.  In  fact,  the  rarity  of  trace  fossils  underscores  the  potential  adverse  impact  from 
surface  disturbance.  Indirect  impacts  may  arise  as  a  result  of  ancillary  actions,  such  as  when  a 
construction  road  provides  improved  access  to  sensitive  areas,  possibly  resulting  in  increased  vandalism 
or  unauthorized  or  unintentional  collecting.  Paradoxically,  the  same  actions  that  can  result  in  direct  or 
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indirect  adverse  impacts  from  increased  public  access  and  awareness  may  also  have  beneficial  impacts. 
The  discovery  of  previously  unknown  deposits  or  the  facilitation  of  data  collection,  preservation,  or 
public  education  are  possible  beneficial  impacts. 

There  is  little  difference  between  short-term  and  long-term  impacts  to  paleontological  resources;  once 
the  resource  is  disturbed,  it  cannot  be  restored  because  it  is  unique  and  not  renewable.  However,  the 
situation  is  more  complicated  for  indirect  impacts.  Because  some  paleontological  resources  are  in 
inaccessible  areas,  it  is  possible  that  a  short-term,  direct  impact  would  indirectly  lead  to  a  long-term 
beneficial  impact.  For  example,  a  road  that  improves  access  but  leads  to  vandalism  in  the  short  term 
may  also,  in  the  long  term,  make  study  of  the  resource  more  feasible.  Similarly,  surface  disturbance  that 
exposes  or  destroys  part  of  an  important  deposit  would  simultaneously  bring  new  resources  to  light, 
thereby  enhancing  scientific  knowledge. 

4.5.2. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Vertebrate  and  other  scientifically  important  paleontological  resources  will  continue  to  be  found 
in  the  Planning  Area. 

•  Adverse  impacts  to  paleontological  resources  occur  from  physical  damage  or  destruction  of 
fossils,  from  loss  of  related  scientific  data,  including  context  and  stratigraphic  control,  and 
potentially  due  to  transfer  from  public  ownership. 

•  Adverse  impacts  to  paleontological  resources  from  surface-disturbing  activities  occur  primarily 
at  the  time  of  initial  surface  disturbance.  Therefore,  it  is  valid  to  use  the  projected  numbers  for 
short-term  surface  disturbance  to  quantify  impacts  to  paleontological  resources.  Erosion 
resulting  from  long-term  surface  disturbance  also  can  adversely  impact  paleontological 
resources,  but  generally  not  to  the  extent  of  short-term  surface  disturbance. 

•  Development  activities  over  the  life  of  the  RMP  are  anticipated  to  be  similar  in  intensity  to  the 
intensity  represented  by  surface-disturbance  acres  identified  in  Appendix  T. 

•  Inventories  required  before  surface  disturbance  in  high-probability  areas  would  result  in  the 
identification  and  evaluation  of  previously  undiscovered  resources,  which  the  BLM  would  then 
manage  accordingly.  Surface-disturbing  and  other  disruptive  activities  also  may  dislocate  or 
damage  paleontological  resources  that  were  not  discovered  before  surface  disturbance  (i.e., 
unanticipated  discoveries).  In  some  cases,  surface-disturbing  activities,  along  with  avoidance  or 
full  mitigation,  can  benefit  the  resource. 

•  The  number  and  types  of  paleontological  resources  that  could  be  affected  by  various  actions 
directly  correlate  to  the  degree,  nature,  and  quantity  of  surface-disturbing  activities  in  the 
Planning  Area. 

•  Paleontological  resources  at  the  surface  are  most  typically  associated  with  bedrock  exposures. 
Areas  of  deep  soils,  alluvium,  or  colluvium  only  rarely  contain  scientifically  significant  fossils. 
Therefore,  the  main  areas  of  concern  for  impacts  to  paleontological  resources  are  where  fossil¬ 
bearing  bedrock  is  at  or  near  the  surface,  such  as  badlands,  along  structural  uplifts,  hill  slopes,  or 
in  areas  with  thin  soils  over  bedrock. 
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4.5. 2. 2  Summary  of  Impacts  by  Alternative 

The  principal  direct  impacts  to  paleontological  resources  would  result  from  surface-disturbing  activities, 
while  indirect  adverse  impacts  would  result  from  increased  access  to  important  paleontological 
locations  that  lead  to  overuse,  increased  legal  and  illegal  collecting,  and  vandalism.  Conversely,  all  of 
these  adverse  impacts  may  also  lead  to  beneficial  impacts  as  new  deposits  are  located,  educational 
opportunities  arise,  and  research  programs  are  instituted.  Proactive  paleontological  resource 
management  actions  result  in  beneficial  impacts  across  all  alternatives.  Furthermore,  compliance  with 
the  Paleontological  Resources  Preservation  Act  (PRPA)  and  BLM  PRPA  guidance  would  limit  adverse 
impacts  and  maximize  beneficial  impacts.  The  PRPA  provides  for  criminal  and  civil  penalties  for  theft 
and  vandalism  of  fossils  on  public  land.  Other  resource  uses  are,  by  law,  required  to  minimize  impacts 
to  paleontological  resources  from  vandalism  and  theft  and  maintain  the  confidentiality  of  resource 
locations. 

Alternative  E,  by  designating  eight  ACECs  (116,720  acres)  for  paleontological  resources  as  well  as  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres),  and  subjecting  the  least  total  acreage  to 
surface-disturbing  activities,  would  have  the  least  adverse  impacts  and  most  resource  protection 
compared  to  the  other  alternatives.  Alternative  C  provides  the  least  protection  and  the  greatest 
exposure  to  direct  impacts  from  surface-disturbing  activities,  but  may  result  in  more  identification  of 
paleontological  localities  due  to  increased  resource  use.  In  terms  of  potential  impacts,  management 
under  alternatives  D  and  F  fall  between  management  under  alternatives  A  and  B,  in  that  alternatives  D 
and  F  employ  a  less  proactive  management  approach  than  Alternative  B,  but  a  similar  approach  to 
casual  use  and  education. 

4.5. 2. 3  Detailed  Analysis  of  Alternatives 

Allowable  uses  and  management  actions  that  impact  paleontological  resources  include  all  surface- 
disturbing  activities,  changes  in  ownership,  visitor  accessibility,  motorized  vehicle  use,  and  proactive 
paleontological  resource  management  actions. 

Impacts  Common  to  All  Alternatives 

Potential  impacts  to  paleontological  resources  as  a  result  of  other  resource  management  actions  are 
similar,  although  the  intensity  varies  across  alternatives.  For  all  alternatives,  impacts  may  stem  from  any 
surface-disturbing  activity  in  an  area  where  fossils  are  known  or  found  to  be  present. 

Similarly,  paleontological  resources  would  experience  beneficial  impacts  from  proactive  management 
actions  common  to  all  alternatives.  Although  the  degree  of  protection  may  vary  by  alternative,  the 
goals  of  such  management  are  the  same  for  each  alternative.  For  example,  positive  interaction  with  the 
public  to  prevent  illegal  activities  and  project  reviews  to  avoid  scientifically  important  paleontological 
resource  sites  are  management  priorities  that  result  in  beneficial  impacts.  The  latter  action  will  allow 
the  avoidance  of  surface-disturbing  activities  that  could  damage  or  destroy  significant  paleontological 
resources  on  BLM-administered  land,  including  resources  listed  in  National  Park  Service  inventories  of 
possible  National  Natural  Landmarks.  Other  proactive,  beneficial  impacts  across  all  alternatives  come 
from  balancing  restrictions  on  access  to  newly  discovered  paleontological  resources  with  opportunities 
for  the  public  to  collect  fossils  in  a  limited,  recreational  manner.  This  is  accomplished  through  the 
management  of  scientifically  significant  paleontological  resources  for  scientific  and  public  use. 

The  recently  enacted  PRPA  provides  a  new  level  of  protection  for  paleontological  resources  (see  Section 
3.5.2  Paleontological  Resources  in  Chapter  3).  The  interface  of  this  law  with  BLM  guidance  is  under 
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development,  and  it  remains  to  be  seen  specifically  how  it  will  affect  the  management  of  paleontological 
resources  under  BLM  jurisdiction. 

Brown/Howe  Dinosaur  Area  ACEC,  which  the  BLM  manages  for  its  paleontological  resources,  appears 
under  all  alternatives.  The  management  of  and  impacts  from  the  management  of  this  and  other  ACECs 
that  include  paleontological  resources  is  mentioned  in  this  section,  but  discussed  in  detail  in  Section 
4.7.1  Areos  of  Critical  Environmental  Concern. 

Alternative  A 

Surface  Disturbance 

Under  Alternative  A,  surface-disturbing  activities  may  result  in  impacts  to  paleontological  resources. 

The  BLM  anticipates  that  impacts  to  paleontological  resources  from  surface  disturbance  under 
Alternative  A  (see  Appendix  T)  would  be  primarily  adverse.  However,  required  resource  identification 
through  on-the-ground  survey  of  PFYC  4  and  5  before  surface-disturbing  activity  will  identify  resources, 
and  may  mitigate  adverse  impacts,  possibly  resulting  in  data  collection  or  preservation  of 
paleontological  resources,  which  would  result  in  a  beneficial  impact.  PFYC  3  may  or  may  not  require  a 
survey  prior  to  approval  of  a  surface-disturbing  activity.  Once  a  paleontological  locality  is  identified. 
Alternative  A  requires  a  50-foot-wide  buffer  to  preclude  any  surface-disturbing  activities  from  damaging 
the  locality. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (such  as  soil,  water, 
biological  resources,  and  special  designations)  under  Alternative  A  may  provide  additional  protection  for 
paleontological  resources,  because  management  that  limits  the  potential  for  disturbance  would  result  in 
beneficial  impacts. 

Resource  Uses 

Exploration  for  and  development  of  locatable  minerals,  leasable  minerals,  and  mineral  materials  would 
result  in  adverse  impacts.  Impacts  would  be  direct,  if  exploration  for  or  development  led  to  disturbance 
of  the  paleontological  resource,  or  indirect,  if  a  road  or  other  associated  activity  improved  access  to  an 
otherwise  inaccessible  locale.  However,  mineral  exploration  or  development  activity  also  would  lead  to 
beneficial  impacts,  because  discovery,  improved  access,  and  avoidance  would  eventually  result  in  the 
opportunity  to  study  previously  unknown  fossils  and  to  educate  the  public. 

Management  actions  associated  with  lands  and  realty  would  result  in  adverse  and  beneficial  impacts. 
The  BLM  anticipates  potential  beneficial  impacts  under  Alternative  A,  wherein  the  acquisition  and 
retention  of  lands  with  significant  paleontological  resources  is  to  be  considered,  but  is  not  pursued  as  an 
active  management  strategy.  However,  if  lands  with  important  paleontological  resources  are  disposed 
of  and  leave  federal  management,  there  may  be  adverse  impacts  because  these  areas  would  no  longer 
be  subject  to  the  PRPA  and  other  federal  laws  and  regulations  designed  to  protect  these  resources. 

Impacts  from  linear  resource  uses  (e.g.,  ROWs,  corridors,  and  road  development)  and  renewable  energy 
development  are  similar,  and  may  result  in  direct  adverse  impacts  from  surface  disturbance  associated 
with  development.  Indirect  impacts  arise  from  increased  accessibility  and  resulting  increased  recreation 
use  provided  by  the  corridors  and  associated  development.  These  activities  may  result  in  beneficial 
impacts  if  the  development  results  in  the  discovery  of  resources  or  research  and  educational 
opportunities. 

Off-road  motorized  vehicle  use  on  public  lands  has  the  potential  to  directly  and  indirectly  affect 
paleontological  resources.  Direct  impacts  occur  when  vehicles  run  over  exposed  fossils  on  a  trail; 
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indirect  impacts  result  from  accelerated  erosion  and  degradation  due  to  exposure.  In  addition,  off-road 
motorized  vehicle  use  enables  access  to  remote  paleontological  localities,  and  would  increase 
opportunities  for  theft  and  vandalism.  While  there  may  be  adverse  impacts  due  to  off-road  or 
inappropriate  use  of  motorized  vehicles  under  any  circumstances,  restricting  motorized  vehicle  use  in 
certain  areas  would  provide  some  protection  for  sensitive  resources.  The  BLM  anticipates  that 
Alternative  A  would  result  in  disturbance  associated  with  motorized  vehicle  use,  which  would  have  the 
potential  to  adversely  affect  paleontological  resources  in  areas  such  as  the  Bighorn  Slope,  Bridger,  Owl 
Creek,  and  Absaroka  foothills.  Recreation  would  result  in  adverse  and  beneficial  impacts  to 
paleontological  resources.  Increased  use  of  the  Planning  Area  and  an  increase  in  the  number  of 
recreational  collection  permits  would  increase  the  potential  for  damage  to  paleontological  resources;  an 
increase  in  opportunities  to  improve  education  and  paleontological  interpretation  would  benefit  the 
resources. 

Special  Designations 

Under  Alternative  A,  the  BLM  manages  four  ACECs,  including  the  Brown/Howe  Dinosaur  Area  ACEC,  for 
their  paleontological  resources.  For  the  Little  Mountain  ACEC,  management  would  emphasize 
avoidance  of  sensitive  areas,  provide  some  restrictions  for  mineral  development,  and  pursue  withdrawal 
from  appropriation  under  the  mining  laws  in  limited  areas  within  the  ACEC.  Under  Alternative  A,  the 
BLM  also  manages  the  Red  Gulch  Dinosaur  Tracksite  and  Big  Cedar  Ridge  areas  as  ACECs,  limiting  surface 
disturbance  and  providing  other  protections  to  paleontological  resources  in  these  areas. 

Resources 

The  BLM  anticipates  surface  disturbance  associated  with  prescribed  fire  and  mechanical  fuels  treatment 
under  Alternative  A.  Actions  related  to  fire  and  fuels  management  may  result  in  adverse  impacts  to 
paleontological  resources.  Construction  office  breaks  can  cause  surface  disturbance,  which  may 
damage  or  destroy  important  fossils.  However,  there  may  also  be  beneficial  impacts  if  the  disturbance 
exposes  previously  unknown  resources  or  improves  access  for  study.  Surface  disturbance  related  to  fire 
and  fuels  management  would  result  in  fewer  impacts  to  paleontological  resources  than  other  types  of 
surface  disturbance,  because  it  is  less  likely  to  penetrate  deeply  into  strata  that  contain  important 
resources. 

Proactive  Management 

Under  Alternative  A,  management  actions  that  aid  in  the  identification  and  preservation  of  scientifically 
important  fossils  include  attachment  of  standard  Paleontological  Resources  Protection  Stipulations  to 
surface-disturbing  activities  on  PFYC  3,  4,  or  5;  retention  and  acquisition  of  lands  for  significant 
paleontological  resources  (although  this  is  on  a  case-by-case  basis);  and  development  of  additional 
interpretive  areas.  Under  Alternative  A,  development  of  interpretive  areas  at  informational  locations  is 
on  a  case-by-case  basis.  Surface  disturbance  associated  with  development  of  the  interpretive  area  may 
result  in  adverse  impacts  to  the  paleontological  resources.  However,  the  public  would  benefit  from 
development  of  this  educational  exhibit.  Potential  impacts  from  this  management  illustrate  the 
dichotomy  between  the  adverse  impacts  of  direct  disturbance  and  increased  access,  and  the  beneficial 
impacts  of  education  and  discovery. 

Alternative  A  also  includes  several  management  actions,  all  of  which  are  applied  on  a  case-by-case  basis, 
designed  to  protect  paleontological  resources  from  actions  not  related  to  resource  use,  such  as  theft 
and  vandalism.  These  management  actions  include  closing  areas  with  vertebrate  or  other  scientifically 
significant  paleontological  resources  at  risk  for  damage  from  illegal  activities  and  implementing  on-the- 
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ground  surveys  before  surface  disturbance  or  land  disposal  actions  for  all  PFYC  4  and  5  formations,  while 
PFYC  3  formations  may  or  may  not  require  a  survey  prior  to  approval  of  these  actions. 

Alternative  B 

Surface  Disturbance 

Alternative  B  includes  fewer  acres  subject  to  surface-disturbing  activities  than  Alternative  A.  Therefore, 
surface  disturbance  under  this  alternative  would  result  in  the  less  impact  to  paleontological  resources. 
Similar  to  Alternative  A,  impacts  to  paleontological  resources  from  surface  disturbance  projected  for 
Alternative  B  may  be  primarily  adverse.  Flowever,  an  increase  in  resource  identification  due  to  on-the- 
ground  surveys  of  PFYC  3  through  5  before  surface-disturbing  activity  would  result  in  a  beneficial  impact 
because  it  would  identify  more  resources,  and  may  mitigate  adverse  impacts  or  result  in  data  collection 
and  preservation  of  paleontological  resources.  Alternative  B  also  requires  a  100-foot-wide  buffer 
around  paleontological  localities  to  preclude  any  surface-disturbing  activities,  providing  greater 
protection  than  the  other  alternatives. 

Alternative  B  includes  more  restrictions  on  surface-disturbing  activities  for  the  protection  of  other 
resources,  thereby  resulting  in  more  beneficial  impacts  than  Alternative  A. 

Resource  Uses 

As  with  Alternative  A,  exploration  for  and  development  of  locatable  minerals,  leasable  minerals,  and 
mineral  materials  are  likely  to  result  in  direct  and  indirect  adverse  impacts  from  disturbance  and 
improved  access.  Flowever,  because  Alternative  B  would  result  in  less  surface  disturbance  associated 
with  minerals  development,  it  also  would  result  in  fewer  impacts  to  paleontological  resources  compared 
to  Alternative  A.  Making  greater  sage-grouse  Key  Flabitat  Areas  closed  to  mineral  leasing  would  result  in 
indirect  beneficial  impacts  by  limiting  the  potential  degradation  of  paleontological  resources  in  these 
areas. 

Management  actions  associated  with  lands  and  realty  would  result  in  adverse  and  beneficial  impacts. 
Actively  pursuing  the  acquisition  and  retention  of  lands  with  significant  paleontological  resources  under 
Alternative  B  would  result  in  greater  beneficial  impacts  than  Alternative  A,  under  which  acquisition  and 
retention  of  lands  with  significant  paleontological  resources  is  only  considered. 

Impacts  from  ROW-related  actions  and  renewable-energy  resource  development  would  be  less  under 
Alternative  B  than  under  Alternative  A.  Impacts  from  trails  management  and  recreation  under 
Alternative  B  would  be  similar  to  those  under  Alternative  A,  but  to  a  lesser  degree.  Alternative  B  is 
projected  to  result  in  more  surface  disturbance  from  cross-country  motorized  travel  in  small,  localized 
areas  than  Alternative  A  (Appendix  T),  but  limits  motorized  vehicle  use  to  designated  roads  and  trails 
and  closes  more  area  to  motorized  vehicle  use  in  the  Planning  Area.  Limiting  motorized  vehicle  use  to 
designated  roads  and  trails  in  the  Bighorn  Slope,  Bridger,  Owl  Creek,  and  Absaroka  foothills,  and  the 
Absaroka  Front  Management  Area  (partially  closed  to  motorized  vehicle  use)  would  reduce  potential 
disturbance  and  restrict  access,  thus  decreasing  the  risk  of  looting.  As  with  the  other  alternatives,  the 
potential  for  beneficial  impacts  through  discovery  and  subsequent  research  and  educational 
opportunities  would  remain. 

Special  Designations 

Alternative  B  designates  eight  ACECs  for  paleontological  resources  and  increases  the  size  of  several 
existing  ACECs.  For  the  Little  Mountain  ACEC,  management  under  Alternative  B  is  similar  to  Alternative 
A,  with  the  addition  of  an  expansion  area.  The  Brown/Flowe  Dinosaur  Area  ACEC  is  maintained  across 
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all  alternatives,  but  under  Alternative  B  it  would  be  closed  to  mineral  leasing,  managed  as  ROW 
avoidance,  and  the  BLM  pursues  a  withdrawal  from  appropriations  under  the  mining  laws.  For  the  Red 
Gulch  Dinosaur  Tracksite  and  Big  Cedar  Ridge  ACECs,  management  under  Alternative  B  would  be  the 
same  as  under  Alternative  A.  Alternative  B  also  would  add  four  ACECs  with  paleontological  resources  - 
Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area,  McCullough  Peaks  South  Paleontological 
Area,  Foster  Gulch  Paleontological  Area,  and  Rainbow  Canyon  Paleontological  Area.  Section  4.7.1  Areas 
of  Critical  Environmental  Concern  further  discusses  the  management  of  and  impacts  from  ACECs. 

Resources 

Actions  related  to  fire  and  fuels  management  are  anticipated  to  have  an  adverse  impact  on 
paleontological  resources.  Projected  impacts  are  less  under  Alternative  B  than  under  Alternative  A. 

Proactive  Management 

Proactive  management  under  Alternative  B  provides  greater  protection  for  paleontological  resources 
than  Alternative  A.  This  management  includes  protection  for  PFYC  below  4  and  5,  larger  buffer  zones 
around  important  paleontological  discoveries  and  sites,  and  prohibitions  on  surface  disturbance. 
Alternative  B  also  provides  more  protection  for  vertebrate  or  other  scientifically  significant 
paleontological  resources  from  actions  related  to  non-resource  use  (e.g.,  theft  and  vandalism)  compared 
to  Alternative  A  through  the  use  of  measures  such  as  increased  law  enforcement  and  resource  specialist 
presence  in  areas  of  high  resource  values  and  posting  additional  signs  warning  against  illegal  collection. 
Alternative  B  also  includes  management  actions  requiring  the  BLM  to  pursue  opportunities  to  acquire 
private  lands  with  vertebrate  or  other  scientifically  significant  paleontological  resources,  actively  solicit 
paleontological  research,  and  sponsor  data  sharing  and  symposia.  While  management  under 
Alternative  B  designates  areas  for  casual  use  and  collection  of  certain  fossil  types,  it  also  seeks  to 
minimize  the  development  of  interpretive  areas  in  the  Planning  Area. 

Alternative  C 

Surface  Disturbance 

The  BLM  anticipates  that  Alternative  C  would  result  in  the  most  short-term  and  long-term  surface 
disturbance.  Therefore,  this  alternative  would  result  in  the  most  adverse  impacts  to  paleontological 
resources  of  any  alternative.  Projected  impacts  to  paleontological  resources  from  surface  disturbance 
under  Alternative  C  (Appendix  T)  are  anticipated  to  be  similar  to  those  described  for  Alternative  B, 
although  to  a  greater  extent  and  intensity.  The  BLM  requires  on-the-ground  surveys  before  it  approves 
surface-disturbing  activities,  and  monitoring  of  surface-disturbing  activities  in  PFYC  5  formations,  which 
would  provide  some  mitigation  of  adverse  impacts  and  may  result  in  beneficial  data  collection  or  the 
preservation  of  paleontological  resources. 

As  with  the  other  alternatives,  restrictions  on  surface-disturbing  activities  for  the  protection  of  other 
resources  (e.g.,  soil,  water,  biological  resources,  and  special  designations)  would  protect  paleontological 
resources,  although  the  more  limited  nature  of  these  protections  under  Alternative  C  would  result  in  the 
least  additional  protection  of  any  alternative. 

Resource  Uses 

Impact  from  the  exploration  for  and  development  of  locatable  minerals,  leasable  minerals  and  mineral 
materials  would  be  greater  under  Alternative  C  than  the  other  alternatives  due  to  more  projected 
surface  disturbance.  Monitoring  is  only  provided  for  actions  in  PFYC  5,  and  standard  Paleontological 
Resources  Protection  Stipulations  are  only  attached  to  surface-disturbing  activities  in  PFYC  4  or  5.  Once 
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a  paleontological  locality  is  identified,  Alternative  C  requires  a  50-foot-wide  buffer,  as  does  Alternative 
A.  As  with  the  other  alternatives,  resource  use  may  also  have  a  beneficial  impact  if  discovery,  improved 
access,  and  avoidance  lead  to  the  opportunity  to  study  previously  unknown  fossils  and  to  educate  the 
public. 

Management  actions  associated  with  lands  and  realty  would  result  in  adverse  and  beneficial  impacts. 
The  potential  beneficial  impact  is  similar  to  that  under  Alternative  B,  under  which  the  BLM  retains  lands 
with  important  paleontological  resources.  However,  under  Alternative  C,  there  would  be  no  beneficial 
impacts  from  acquisition  of  lands  with  significant  paleontological  resources,  as  described  for 
Alternative  B. 

Impacts  from  linear  resource  uses  such  as  ROWs,  corridors,  and  roads,  and  from  renewable-energy 
resource  development,  would  be  greatest  under  Alternative  C.  Management  under  Alternative  C 
includes  relatively  few  restrictions  on  ROW  development  and  associated  surface-disturbing  activities, 
increasing  the  chance  of  direct  and  indirect  impacts  to  paleontological  resources.  However,  although 
the  area  affected  by  this  management  is  larger  under  Alternative  C,  it  is  not  likely  that  the  corresponding 
beneficial  impact  also  would  be  larger,  because  the  magnitude  of  the  increased  use  would  probably  not 
be  balanced  by  a  corresponding  beneficial  gain  in  knowledge  and  resource  discovery.  A  similar  adverse- 
to-beneficial  impact  imbalance  would  occur  in  the  management  of  recreation  and  motorized  vehicle 
use,  because  the  magnitude  of  the  increase  in  visits  and  traffic  may  outweigh  the  increase  in  knowledge 
gained.  Restricting  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Bighorn  Slope,  Bridger, 
Owl  Creek,  and  Absaroka  foothills  and  the  Absaroka  Front  Management  Area  would  result  in  similar 
impacts  to  those  under  Alternative  B. 

Special  Designations 

Special  designations  under  Alternative  C  would  result  in  the  least  overall  beneficial  impact  to 
paleontological  resources.  Alternative  C  does  not  designate  any  ACECs  with  paleontological  resources 
other  than  the  Brown/Howe  Dinosaur  ACEC,  which  is  designated  under  all  alternatives.  Paleontological 
resources  in  the  Little  Mountain,  Red  Gulch  Dinosaur  Tracksite,  Big  Cedar  Ridge  and  other  areas 
designated  as  ACECs  under  the  other  alternatives  would  be  at  a  higher  risk  of  degradation  under 
Alternative  C. 

Resources 

The  area  potentially  affected  by  management  of  fire  and  fuels  under  Alternative  C  is  projected  to  be 
twice  that  of  Alternative  A,  and  therefore  likely  to  result  in  more  adverse  impacts  to  paleontological 
resources.  Although  beneficial  impacts  also  are  possible,  the  increased  potential  for  adverse  impacts 
would  outweigh  the  benefits. 

Proactive  Management 

Under  Alternative  C,  some  current  management  practices  would  continue.  However,  focus  would  shift 
to  reactive  investigations,  such  as  implementation  of  the  PFYC  system  for  permits  exceeding  5  acres  and 
survey  and  monitoring  in  PFYC  5  formations.  The  BLM  attaches  Standard  Paleontological  Resources 
Protection  Stipulations  to  authorization  of  surface-disturbing  activities  only  for  PFYC  4  or  5.  Protection 
of  significant  paleontological  resources  from  theft  and  vandalism  would  be  the  same  as  for  Alternative 
A,  resulting  in  similar  beneficial  impacts.  As  for  alternatives  B  and  D,  under  Alternative  C  the  BLM 
retains  public  ownership  of  lands  with  important  paleontological  resources,  but  does  not  seek  to  acquire 
additional  lands  with  important  fossils.  Under  Alternative  C,  the  BLM  actively  develops  paleontological 
interpretive  areas  where  scientifically  significant  paleontological  resources  are  known  to  occur,  resulting 
in  impacts  similar  to  those  described  for  Alternative  A,  although  to  a  greater  degree. 
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Alternative  D 

Surface  Disturbance 

The  BLM  anticipates  that  Alternative  D  would  result  in  slightly  more  surface  disturbance  and  associated 
adverse  and  beneficial  impacts  to  paleontological  resources  than  Alternative  A.  However,  the  amount 
of  surface  disturbance  varies  by  resource  use,  and  certain  resource  uses  that  adversely  affect 
paleontological  resources  (e.g.,  mineral  development)  would  be  similar  to  or  disturb  less  area  than 
Alternative  A.  New  roads  and  trails,  primarily  associated  with  user-pioneered  routes  in  areas  designated 
as  open  to  cross-country  motorized  travel,  are  anticipated  to  result  in  the  largest  increase  in  surface 
disturbance  under  Alternative  D.  Before  surface-disturbing  activity,  on-the-ground  surveys  of  all  PFYC  4 
and  5  will  be  performed,  which  would  identify  resources  and  may  mitigate  adverse  impacts.  PFYC  3  may 
or  may  not  require  a  survey  prior  to  approval  of  a  surface-disturbing  activity.  This  management  also 
may  result  in  beneficial  impacts  to  data  collection  or  preservation  of  paleontological  resources,  which 
would  result  in  a  beneficial  impact.  Surface-disturbing  activities  are  allowed  within  at  least  100  feet  of 
the  outer  edge  of  a  paleontological  locality  if  the  impacts  can  be  adequately  mitigated,  in  contrast  to  the 
other  alternatives,  which  prohibit  surface-disturbing  activity  within  a  certain  buffer  width  of  a 
paleontological  locality. 

Resource  Uses 

Minerals  development  under  Alternative  D  would  result  in  impacts  similar  to  but  slightly  less  than 
Alternative  A,  resulting  in  fewer  impacts  to  paleontological  resources.  Limitations  on  mineral  leasing  in 
Key  Habitat  Areas  for  species  such  as  greater  sage-grouse  would  result  in  indirect  beneficial  impacts  by 
limiting  potential  degradation  of  paleontological  resources  in  those  areas. 

Under  Alternative  D,  management  actions  associated  with  lands  and  realty  are  the  same  as  under 
Alternative  B,  including  the  retention  of  BLM-administered  land  with  significant  paleontological 
resources  and  the  pursuit  of  acquisition  of  private  lands  with  such  resources.  Impacts  from  ROW- 
related  actions  and  renewable-energy  resource  development  would  be  similar  to  those  described  for 
Alternative  A,  though  to  a  lesser  degree. 

Impacts  from  trails  management  and  recreation  under  Alternative  D  would  be  more  than  under 
alternatives  A  and  B,  but  less  than  under  Alternative  C.  Alternative  D  is  projected  to  result  in  more 
surface  disturbance  from  cross-country  motorized  travel  in  small,  localized  areas  than  alternatives  A  and 
B  (Appendix  T).  CTTM  designations  under  Alternative  D  are  similar  to  those  under  Alternative  A,  but 
limiting  off-road  travel  (OHV  and  mountain  bike)  for  big-game  retrieval  to  within  300  feet  of  roads 
would  limit  route  proliferation  and  the  associated  impacts  to  paleontological  resources.  As  with 
Alternative  B,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Bighorn  Slope,  Bridger, 
Owl  Creek,  and  Absaroka  foothills,  and  the  Absaroka  Front  Management  Area  (partially  closed  to 
motorized  vehicle  use)  would  limit  potential  disturbance  and  restrict  access  to  decrease  the  risk  of 
looting.  As  with  the  other  alternatives,  there  would  be  a  potential  under  Alternative  D  for  beneficial 
impacts  through  discovery  and  subsequent  research  and  educational  opportunities. 

Special  Designations 

Under  Alternative  D,  the  BLM  would  manage  four  areas  as  ACECs  for  paleontological  resources.  For  the 
Little  Mountain  ACEC,  management  is  similar  to  Alternative  A,  but  with  portions  managed  as  closed  to 
oil  and  gas  leasing.  The  BLM  would  manage  the  Brown/Howe  Dinosaur  Area  ACEC  under  all  alternatives, 
but  under  Alternative  D  would  manage  it  as  VRM  Class  III,  allow  minor  ROW  authorizations  and  other 
minor  surface-disturbing  activities  following  on-the-ground  surveys  before  approving  such  activities  or 
land  disposal  activities,  and  monitor  surface-disturbing  activities  for  PFYC  4  and  5  formations.  For  the 


4-388 


Bighorn  Basin  Proposed  BMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Paleontological  Resources 


Red  Gulch  Dinosaur  Tracksite  and  Big  Cedar  Ridge  ACECs,  management  under  Alternative  D  is  the  same 
as  under  Alternative  A.  The  Rainbow  Canyon  Paleontological  Area,  proposed  under  Alternative  B,  is  not 
managed  under  Alternative  D,  and  the  beneficial  impacts  from  BLM  management  described  for 
Alternative  B  would  not  occur.  Three  areas  proposed  under  Alternative  B  -  Clarks  Fork  Basin/Polecat 
Bench  West  Paleontological  Area,  Foster  Gulch  Paleontological  Area,  and  McCullough  Peaks  South 
Paleontological  Area  -  are  not  designated  as  ACECs,  but  part  of  all  three  of  these  areas  lie  within  the 
proposed  PETM  ACEC,  which  is  only  designated  under  alternatives  D  and  F.  Section  4.7.1  Areos  of 
Critical  Environmental  Concern  further  discusses  management  of  and  impacts  from  these  special 
designations. 

Resources 

Under  Alternative  D,  actions  related  to  fire  and  fuels  management  would  result  in  similar  adverse 
impacts  to  paleontological  resources  as  for  Alternative  A. 

Proactive  Management 

Proactive  management  under  Alternative  D  most  resembles  Alternative  A,  with  fewer  proactive  actions 
than  Alternative  B.  Differences  from  Alternative  A  include  attaching  Standard  Paleontological  Resources 
Protection  Stipulations  to  authorization  of  surface-disturbing  activities  in  PFYC  1  through  5;  allowing 
surface-disturbing  activities  within  at  least  a  100-foot-wide  buffer  of  the  outer  edge  of  a  paleontological 
locality  as  long  as  impacts  can  be  adequately  mitigated;  encouraging  research  (in  contrast  to  providing 
opportunities  for  research). 

Alternative  E 

Surface  Disturbance 

Among  all  the  alternatives.  Alternative  E  would  result  in  a  similar,  though  slightly  reduced,  amount  of 
surface  and  subsurface  disturbances  to  Alternative  B;  the  type  of  impacts  would  be  the  same  as 
Alternative  A,  and  the  magnitude  of  adverse  impacts  would  be  similar  to  Alternative  B.  When  compared 
to  the  other  alternatives.  Alternative  E  provides  the  most  restrictions  on  surface-disturbing  activities  and 
allows  for  the  greatest  protection  of  other  resources,  which  may  subsequently  provide  additional 
protection  from  disturbance  for  paleontological  resources.  In  particular.  Alternative  E  manages  greater 
sage-grouse  Key  Flabitat  Areas  to  minimize  anthropogenic  disturbances,  resulting  in  the  fewest  acres  of 
disturbance  and  fewest  impacts  to  paleontological  resources. 

Resource  Uses 

Management  of  activities  associated  with  mineral  resource  exploration,  development,  and  extraction 
that  could  result  in  impacts  to  paleontological  resources  under  Alternative  E  would  be  similar  to 
Alternative  B.  Impacts  from  mineral  resource  exploitation  under  Alternative  E  would  therefore  be 
similar  in  type  and  magnitude  to  Alternative  B,  except  within  the  Greater  Sage-Grouse  Key  Flabitat  Areas 
ACEC  (1,232,583  acres)  where  locatable  withdrawals  and  closure  to  mineral  materials  disposal  would 
reduce  mineral  exploitation  to  a  greater  extent  than  under  any  other  alternative. 

Under  Alternative  E,  management  actions  associated  with  lands  and  realty  would  result  in  the  same 
adverse  and  beneficial  impacts  as  Alternative  B,  except  in  the  Greater  Sage-Grouse  Key  Flabitat  Areas 
ACEC.  Due  to  the  additional  lands  and  realty  restrictions  of  Alternative  E  (e.g.,  retain  public  ownership 
of  Key  Flabitat  Areas),  the  greatest  benefit  to  paleontological  resources  would  result  when  compared  to 
the  other  alternatives.  The  least  benefit  would  be  under  Alternative  A,  under  which  acquisition  and 
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retention  of  lands  with  significant  paleontological  resources  is  only  considered  and,  lastly,  under 
Alternative  C,  under  which  no  acquisition  of  private  lands  is  planned. 

Impacts  from  ROW-related  actions  and  renewable-energy  resource  development  would  be  fewer  under 
Alternative  E  than  the  other  alternatives.  Under  Alternative  E,  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  would  be  managed  as  a  ROW  and  renewable  energy  exclusion  area,  resulting  in  less  surface 
disturbance  from  potential  renewable  developments  when  compared  to  Alternative  B.  However,  the 
BLM  anticipates  that  even  with  these  additional  restrictions,  ROWs  across  BLM-administered  land  would 
be  approved  at  the  same  rate  as  Alternative  B,  and  impacts  would  be  similar  to  Alternative  B. 

CTTM  under  Alternative  E  would  be  the  same  as  Alternative  B,  and  therefore,  potential  impacts  to 
paleontological  resources  would  be  the  same  as  Alternative  B.  As  with  the  other  alternatives,  the 
potential  for  beneficial  impacts  through  discovery  and  subsequent  research  and  educational 
opportunities  would  remain. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  would  be  the  same  as  Alternative  B,  and  impacts  would  be  similar  to 
Alternative  B.  Due  to  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and 
resource  uses  (e.g.,  the  mineral  development  and  CTTM  management  described  under  Resource  Uses 
above)  applied  for  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  special  designation  management 
under  Alternative  E  would  result  in  additional  protection  for  paleontological  resources  in  comparison  to 
the  other  alternatives. 

Resources 

Fire  and  fuels  management  under  Alternative  E  is  projected  to  result  in  similar,  though  slightly  reduced, 
surface  disturbance  from  fuels  treatment  and  prescribed  fire  as  Alternative  B;  impacts  would  be  similar 
to  Alternative  A,  and  the  magnitude  of  impacts  would  be  similar  to  Alternative  B. 

Proactive  Management 

The  management  of  paleontological  resources  under  Alternative  E  is  the  same  as  Alternative  B,  and  the 
type  and  magnitude  of  impacts  to  paleontological  resources  would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Surface  disturbances  and  associated  adverse  impacts  to  paleontological  resources  under  Alternative  F 
would  be  similar,  though  slightly  reduced,  to  Alternative  D.  Under  Alternative  F,  restrictions  on  surface- 
disturbing  activities  for  the  protection  of  other  resources  (such  as  soil,  water,  biological  resources,  and 
special  designations)  are  the  same  as  Alternative  D,  except  for  areas  within  the  Greater  Sage-Grouse 
PHMAs  ACEC,  where  additional  restrictions  to  protect  greater  sage-grouse  would  apply.  Impacts  to 
paleontological  resources  from  surface-disturbing  activities  would  be  the  same  as  Alternative  A,  but  to  a 
lesser  extent  due  to  these  additional  restrictions  on  surface  disturbance. 

Resource  Uses 

Management  for  activities  associated  with  mineral  resource  exploration,  development,  and  extraction 
that  could  result  in  long-term  impacts  to  cultural  resources  is  similar  to  Alternative  D.  Impacts  from 
mineral  exploitation  would  be  the  same  as  Alternative  D,  except  within  the  Greater  Sage-Grouse  PHMAs 
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ACEC  (1,116,698  acres),  where  an  NSO  restriction  around  occupied  greater  sage-grouse  leks  would 
provide  additional  protection  from  surface  disturbance  for  paleontological  resources. 

Under  Alternative  F,  areas  available  for  land  tenure  adjustments,  recreational  management,  and 
livestock  grazing  management  are  the  same  as  Alternative  D,  and  the  impacts  on  paleontological 
resources  would  be  the  same  as  Alternative  D. 

CTTM  practices  under  Alternative  F  would  be  the  same  as  Alternative  D,  except  within  the  Greater  Sage- 
Grouse  PHMAs  ACEC,  where  motorized  vehicle  use  would  be  limited  to  designated  roads  within  priority 
sage-grouse  habitat.  CTTM  and  recreation  management  under  Alternative  F  would  provide  greater 
protections  for  paleontological  resources  than  under  alternatives  A,  C,  and  D,  but  fewer  protections 
than  under  alternatives  B  and  E. 

Special  Designations 

Management  of  special  designations  under  Alternative  F,  except  in  the  Greater  Sage-Grouse  PFIMAs 
ACEC  (1,116,698  acres),  is  the  same  as  Alternative  D,  and  impacts  would  be  similar  to  Alternative  D.  Due 
to  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  (e.g.,  the 
mineral  development  and  CTTM  management  described  under  Resource  Uses  above)  applied  for  the 
Greater  Sage-Grouse  PFIMAs  ACEC  under  Alternative  F,  special  designation  management  would  result  in 
greater  protections  for  paleontological  resources  in  comparison  to  alternatives  A,  C,  and  D,  but  fewer 
than  under  alternatives  B  and  E. 

Resources 

Disturbance  from  fire  and  fuels  management  and  prescribed  fire  under  Alternative  F  would  be  similar  to 
Alternative  D,  and  effects  on  paleontological  resources  would  be  similar  to  Alternative  D. 

Proactive  Management 

The  management  of  paleontological  resources  under  Alternative  F  is  the  same  as  Alternative  D,  and  the 
type  and  magnitude  of  impacts  to  paleontological  resources  would  be  the  same  as  Alternative  D. 

4.5.3  Visual  Resources 

Adverse  impacts  result  from  projects  that  create  visual  contrast  with  the  natural  form,  line,  color,  or 
texture  of  the  landscape  to  the  extent  that  it  degrades  the  visual  values  of  an  area,  which  are 
documented  in  the  visual  resource  inventory  (see  Chapter  3  and  Appendix  X,  Visual  Resource  Inventory). 
The  visual  values  recorded  in  the  visual  inventory  form  the  baseline  assessment  of  the  quality  of  the 
visual  landscape  against  which  impacts  from  changes  in  management  proposed  under  the  management 
alternatives  are  measured.  Adverse  impacts  can  occur  regardless  of  whether  a  resource  development 
project  meets  an  established  visual  objective.  Adverse  impacts  are  not  limited  to  human-caused 
activity,  as  wildland  fire  or  other  natural  phenomenon  also  can  adversely  affect  visual  values.  If  resource 
development  creates  little  or  no  contrast  with  the  natural  form,  line,  color,  and  texture  of  the  landscape 
in  the  area  of  development,  little  or  no  impact  would  result.  Fluman  activity  may,  in  certain  cases, 
create  beneficial  impacts  to  visual  resources  if  the  activity  adds  visual  variety  that  is  in  harmony  with  the 
natural  landscape. 

Direct  impacts  to  visual  resources  occur  if  the  visual  values  of  the  landscape  are  diminished  or  enhanced 
through  the  creation  of  natural  or  human-caused  contrast.  Indirect  impacts  on  VRM  include  actions  on 
lands  the  BLM  does  not  administer,  or  lands  managed  under  a  different  VRM  objective,  that  can  change 
the  characteristic  of  the  landscape.  For  example,  a  BLM-authorized  surface-disturbing  project  or  use 
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allocation  located  on  public  lands  under  VRM  Class  IV  objectives  would  influence  the  characteristic  of 
the  immediate  landscape,  and  could  also  influence  neighboring  areas  managed  under  VRM  Class  I,  II,  or 
III  objectives. 

For  purposes  of  this  analysis,  short-term  impacts  are  those  that  last  up  to  5  years  before  the  visual 
impact  is  mitigated  or  removed.  Long-term  impacts  are  any  impacts  that  affect  visual  resources  for 
longer  than  5  years,  such  as  visual  intrusions  associated  with  the  construction  of  wind  turbines. 

4.5.3. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  The  BLM  will  manage  public  lands  in  a  manner  that  conforms  to  visual  objectives  established  in 
this  RMP.  Resource  development  proposals  in  areas  with  VRM  Class  I,  II,  or  III  visual  objectives 
will  be  held  to  those  standards.  The  VRM  Class  objectives  are  defined  in  Section  3.5.3. 

•  The  Class  I  objective  is  to  preserve  the  existing  character  of  the  landscape.  Projects  in  Class  I 
areas  must  not  attract  attention. 

•  The  Class  II  objective  is  to  maintain  the  existing  character  of  the  landscape.  Projects  may  be 
seen,  but  may  not  attract  the  attention  of  the  casual  observer. 

•  The  Class  III  objective  is  to  partially  maintain  the  existing  character  of  the  landscape.  Projects 
may  be  seen  and  attract  attention,  but  must  not  dominate  the  attention  of  the  casual  observer. 

•  The  Class  IV  objective  provides  for  major  changes  to  the  landscape.  Projects  may  be  seen  and 
be  the  major  focus  of  attention  for  the  casual  observer.  Class  IV  allows  for  substantial  changes 
to  the  form,  line,  color,  and  texture  of  the  landscape. 

•  The  visual  inventory  classes  (I,  II,  III,  IV)  are  used  to  represent  the  relative  value  of  visual 
resources  in  the  Planning  Area;  these  classes  are  based  on  an  areas  scenic  quality,  sensitivity 
level,  and  distance  zone  (see  Chapter  3  for  a  list  of  the  criteria  used  to  rate  these  three  factors). 
Visual  inventory  Classes  I  and  II  are  applied  to  the  most  visually  valuable  areas.  Class  III 
represents  somewhat  lesser  value  areas,  and  Class  IV  represents  the  least  valued  areas  (due  to 
low  scenic  quality  or  substantial  development).  In  the  Planning  Area,  visual  inventory  Class  I  is 
generally  assigned  to  WSAs. 

•  Adverse  impacts  would  occur  where  an  area's  visual  management  is  less  protective  than 
warranted  by  its  inventory  class.  For  example,  adverse  impacts  would  occur  if  an  inventory 
Class  II  area  (i.e.,  a  highly  visually  valuable  area)  was  managed  as  VRM  Class  IV  (i.e.,  managed  to 
allow  for  a  major  modifications  of  the  existing  landscape).  Conversely,  beneficial  impacts  would 
occur  in  areas  where  the  management  applied  is  consistent  with  or  more  restrictive  than 
warranted  by  the  inventory  class.  For  example,  a  beneficial  impact  would  occur  where  a  visual 
inventory  Class  III  area  (i.e.,  an  area  of  moderate  visual  value)  is  managed  as  VRM  Class  II  (i.e., 
managed  to  allow  for  minimal  visual  contrast).  Generally,  any  activity  that  creates  new  visual 
contrast  is  considered  adverse;  however,  contrast  that  is  commensurate  with  the  area's  visual 
inventory  class  is  generally  considered  to  have  a  smaller  adverse  impact. 

•  Inconsistency  between  an  areas  visual  values  and  its  management,  particularly  where 
management  is  less  restrictive,  can  degrade  or  improve  an  areas  visual  values  to  the  point  that  it 
shifts  visual  inventory  classes.  For  example,  a  visual  inventory  Class  II  area  managed  as  VRM 
Class  IV  may  become  altered  by  human  actions  to  the  point  that  it  takes  on  the  lower  visual 
values  of  a  visual  inventory  Class  IV  area. 
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4.5. 3. 2  Summary  of  Impacts  by  Alternative 

VRM  Classes  establish  a  measurable  standard  for  the  amount  of  change  allowed  to  visual  resources  in  a 
specific  area.  Visual  Resource  Inventory  (VRI)  Classes  establish  the  general  value  of  the  landscape  in 
terms  of  its  scenic  resources.  VRM  Classes  range  from  l-IV  with  Class  I  allowing  the  least  amount  of 
change  and  IV  allowing  the  most  amount  of  change  to  the  characteristic  landscape.  VRI  Classes  also 
range  from  l-IV  with  Class  I  being  the  highest  value  scenic  resource  and  Class  IV  being  the  lowest  value 
scenic  resource.  Comparing  and  contrasting  VRM  Classes  to  VRI  Classes  in  the  Bighorn  Basin  provides  an 
indicator  of  the  level  of  impact  to  visual  resources  across  the  Planning  Area. 

Alternatives  A  and  C  would  be  the  least  protective  of  visual  values  because  both  alternatives  manage 
substantial  portions  of  the  Planning  Area  below  their  visual  inventory  class,  including  substantial  areas 
of  visual  inventory  Class  II  managed  as  VRM  Classes  III  and  IV  (see  Table  4-25).  However,  compared  to 
Alternative  C,  Alternative  A  manages  a  larger  portion  of  lower  visual  value  visual  inventory  Class  IV  areas 
as  a  more  restrictive  VRM  Class  III,  which  would  result  in  greater  beneficial  impacts  in  those  areas. 
Alternatives  B  and  E  are  the  most  protective  of  visual  values,  as  they  would  manage  almost  the  entire 
Planning  Area  consistent  with  or  more  restrictive  than  the  classification  determined  from  the  visual 
inventory  (see  Table  4-26).  Alternatives  B  and  E  would  therefore  be  the  most  effective  at  maintaining 
the  existing,  primarily  undeveloped,  character  of  the  landscape;  managing  areas  of  lower  visual  value 
under  more  restrictive  management  may  also  lead  to  an  enhancement  of  these  areas,  primarily  over  the 
long  term.  Under  alternatives  D  and  F,  VRM  closely  matches  the  updated  Visual  Resource  Inventory 
Classes  and  manageability  (i.e.,  most  visual  inventory  Class  II  areas  are  managed  as  VRM  Class  II);  this 
management  would  thereby  be  aimed  at  retaining  the  visual  values  identified  during  the  visual 
inventory. 
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Table  4-25.  Acres  of  Visual  Resource  Inventory  Classes  in  Visual  Resource  Management  Classes 

by  Alternative 


VRM  Class 
and  Acreage 

Visual  Resource  Inventory  Class  Acreage^’^ 

Class  1 

Class  II 

Class  III 

Class  IV 

Aiternative  A 

Class  1  (141,127) 

140,949 

178 

0 

0 

Class  II  (340,784) 

21 

288,571 

32,726 

19,102 

Class  III  (890,482) 

0 

314,379 

170,858 

405,234 

Class  IV  (1,815,043) 

0 

381,403 

180,959 

1,256,839 

Alternatives  B  and  E 

Class  1  (154,359) 

140,963 

13,298 

95 

0 

Class  II  (1,784,854) 

8 

967,586 

365,431 

456,022 

Class  III  (394,106) 

0 

3,922 

4,315 

385,868 

Class  IV  (858,263) 

0 

3 

18,965 

843,503 

Alternative  C 

Class  1  (140,976) 

140,963 

12 

0 

0 

Class  II  (333,027) 

0 

321,805 

7,550 

3,650 

Class  III  (510,535) 

7 

238,062 

104,820 

171,860 

Class  IV  (2,202,825) 

0 

424,930 

272,219 

1,505,664 

Alternatives  D  and  F 

Class  1  (141,127) 

140,949 

178 

0 

0 

Class  II  (731,812) 

22 

635,833 

73,883 

21,683 

Class  III  (738,531) 

9 

250,851 

269,322 

222,564 

Class  IV  (1,580,470) 

0 

97,922 

45,548 

1,441,218 

Source:  BLM  2013a 

^The  inventory  classes  provide  the  baseline  for  visual  resources  in  the  Planning  Area  and  are  the  indicator  of  visual  values  against  which  the 
impacts  from  VRM  under  the  various  management  alternatives  are  measured.  Inventory  and  visual  resource  management  class  acreages  shown 
are  for  BLM-administered  surface. 

^The  BLM  does  not  assign  surface  lands  managed  by  another  federal  agency,  such  as  the  National  Park  Service,  to  a  visual  resource  management 
class,  and  these  areas  are  therefore  not  included  in  the  by-alternative  comparison  in  this  table. 

VRM  Visual  Resource  Management 
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4.5. 3. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

There  would  be  adverse  impacts  to  visual  resources  under  each  alternative.  However,  the  intensity  and 
extent  of  impacts  would  vary.  Impacts  to  visual  resources  may  occur  where  VRM  is  not  commensurate 
with  an  area's  visual  inventory  class  rating,  or  where  major  visually  impairing  projects,  such  as  wind 
farms  or  mining  areas,  located  in  areas  with  low  VRM  objectives  (Class  IV)  negatively  influence  the 
scenic  quality  of  areas  managed  to  maintain  scenic  quality,  such  as  Class  I  or  II  areas.  To  a  lesser  extent, 
any  project  that  creates  new  visual  contrast,  regardless  of  whether  that  contrast  is  commensurate  with 
the  area's  visual  values  as  identified  in  the  visual  inventory,  would  result  in  impacts.  Under  any  of  the 
alternatives  analyzed  here,  the  major  sources  of  visual  contrast  in  the  Planning  Area  would  be  from 
ongoing  oil  and  gas  development;  renewable  energy  (wind)  development;  mining;  fire,  fuels,  and 
vegetation  management;  and  off-road  motorized  vehicle  activities.  Depending  on  the  visual  values  of  an 
area,  varying  degrees  of  visual  contrast  may  be  compatible  with  the  landscape  and  can  occur  without 
being  considered  an  adverse  impact. 

Energy  development  would  cause  surface  disturbance  and  introduce  facilities  that  create  contrasts  with 
the  form,  line,  color,  and  texture  in  the  landscape.  The  forms  of  tanks,  wind  turbines,  and  similar 
facilities,  and  earthwork  would  contrast  with  the  natural  form  of  the  landscape.  The  lines  created  by 
roads,  powerlines,  and  facilities  would  contrast  with  the  natural  lines  in  the  landscape.  Energy  facilities 
would  typically  be  a  lighter  color  and  have  smoother  surfaces  than  the  surrounding  landforms  and 
vegetation,  thus  creating  contrasts  of  color  and  texture.  Implementing  BMPs  to  reduce  visual  contrast 
with  surroundings  may  mitigate  potential  adverse  impacts  to  visual  resources  resulting  from  the 
development  of  energy  and  associated  facilities.  Through  the  design  and  placement  of  facilities  in 
consideration  of  the  surrounding  environment,  visual  contrast  can  be  reduced,  although  not  completely 
eliminated. 

Mining  activity,  particularly  for  locatable  minerals,  would  result  in  new  visual  contrast  on  the  landscape 
due  to  road  construction  and  excavation.  As  mining  proceeds,  artificial  forms  such  as  spoil  piles  and 
excavation  pits  are  created  that  contrast  with  the  surrounding  natural  landscape.  For  example, 
locatable  bentonite  mining  usually  involves  establishing  temporary  stockpiles  of  mined  bentonite,  which 
would  be  a  much  lighter  color  than  the  surrounding  undisturbed  landscape.  Locatable  mineral 
development  would  be  evaluated  for  conformance  to  the  VRM  Class  objectives.  However,  since 
development  of  these  minerals  is  not  a  discretionary  activity,  the  BLM  may  not  be  able  to  deny  a  permit 
based  on  non-conformance  to  the  VRM  objective.  If  site-specific  NEPA  analysis  discloses  that  a  locatable 
mineral  development  project  would  not  be  in  conformance  with  the  VRM  objectives  after  all 
opportunities  of  mitigation  have  been  integrated  into  the  proposed  plan,  then  the  VRM  Class  may  need 
to  be  amended  to  be  consistent  with  the  level  of  visual  change  associated  with  the  non-discretionary 
proposed  action.  Adverse  impacts  from  locatable  mineral  development  are  most  likely  to  occur  on  the 
346,206  acres  with  known  bentonite  potential  and  the  114,095  acres  with  known  gypsum  potential. 

The  development  of  wind  energy  would  result  in  substantial  visual  contrast  over  relatively  large  areas. 
Wind  turbines  can  reach  up  to  500  feet  in  height  and  also  add  an  element  of  movement  that  can  attract 
the  attention  of  viewers.  In  addition,  changes  to  the  characteristic  landscape  from  wind  farms  are  often 
greater  than  other  types  of  development  because  they  generally  require  multiple  wind  turbines  in  a 
concentrated  area.  Wind  potential  is  typically  greater  at  higher  elevations  and,  consequently,  in  more 
visible  and  sensitive  locales  that  experience  greater  and  more  constant  wind  speed.  These  characteristic 
of  wind  development  mean  that  mitigating  its  visual  contrast  can  be  difficult.  Highly  visible  areas 
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(mountaintops  and  ridges)  and  areas  with  high  visual  value  (generally  visual  inventory  Class  I  and  II 
areas)  with  high  potential  for  wind-energy  development,  such  as  Rattlesnake  Mountain,  may  be  the 
most  adversely  affected  by  this  type  of  development  if  the  values  commensurate  with  their  visual 
classification  are  not  protected  or  mitigated.  Mineral  and  renewable  energy  development  would 
produce  both  short-  and  long-term  visual  contrast  on  the  landscape.  Construction  and  staging  activities 
are  generally  short-term,  whereas  the  life  of  a  mineral  development  or  renewable  energy  project  is 
either  long-term  (30  to  50  years,  plus  final  reclamation)  or  permanent.  Interim  reclamation  measures 
can  reduce  the  degree  of  contrasting  elements  of  long-term  surface  disturbance. 

Motorized  vehicle  activity  would  further  exhibit  or  create  contrasting  elements  of  line  and  color  from 
roads  and  trails  against  the  natural  elements  in  the  surrounding  landscape.  The  exposed  lighter-colored 
soil  would  contrast  with  the  surrounding  vegetation,  which  is  usually  a  darker  gray-green  color. 
Unreclaimed  surface  disturbance  from  unauthorized  motorized  vehicle  activity  would  be  either  short¬ 
term  or  long-term.  There  would  likely  be  unauthorized  use  (e.g.,  cross-country  motorized  travel  in  areas 
with  limited  travel  designations)  under  all  alternatives,  though  restrictions  and  the  use  of  travel 
management  designations  may  limit  the  creation  of  additional  roads  and  trails  that  would  cause  new 
visual  contrast. 

Fire,  fuels,  and  vegetation  management  can  remove  or  alter  the  structure  and  density  of  vegetation  and 
affect  visual  resources.  Wildland  fires  can  create  substantial  visual  contrast  in  the  form  of  large  burned 
areas  that,  depending  on  the  visual  value  of  an  area,  may  result  in  short-term  adverse  impacts. 

However,  reducing  hazardous  fuels  to  decrease  the  chance  of  stand-replacing  fires  and  diversifying 
stand  age  and  improving  forest  health  would  reduce  the  chance  of  more  severe  fires  and  their 
associated  large  burn  areas.  Fire  suppression  activities  and  vegetation  management  can  change  the 
natural  line,  color,  form,  and  texture  of  vegetative  communities  and  the  introduction  of  new  visual 
intrusions,  such  as  access  roads  or  fire  lines  and  breaks.  The  new  contrasts  from  most  of  these  activities 
would  be  short-term  in  nature.  Over  the  long  term,  visual  contrast  would  diminish  as  vegetative 
communities  regenerate. 

Under  all  alternatives,  the  BLM  would  manage  visual  resources  in  accordance  with  VRM  Class  objectives 
(see  the  'Methods  and  Assumptions'  section  above).  Before  authorizing  land  uses  that  may  affect  the 
visual  values  of  the  landscape,  the  BLM  would  require  the  land  use  to  align  with  the  VRM  Class 
objective.  For  example,  the  BLM  would  allow  surface-disturbing  activities  within  VRM  Class  II  areas  only 
if  the  level  of  change  to  the  landscape  from  the  activities  are  low,  and  will  not  attract  attention  of  the 
casual  observer,  or  the  if  project  can  be  mitigated  to  meet  these  objectives.  The  BLM  manages  all  WSA 
areas  under  VRM  Class  I  objectives,  resulting  a  minimal  potential  for  adverse  impacts  to  visual  values  in 
these  areas.  The  size  of  the  VRM  Class  areas  vary  by  alternative,  as  discussed  below. 

Alternative  A 

Under  Alternative  A,  the  BLM  manages  141,127  acres  of  BLM-administered  surface  as  VRM  Class  I, 
340,784  acres  as  VRM  Class  II,  890,482  acres  as  VRM  Class  III,  and  1,815,043  acres  as  VRM  Class  IV.  The 
objective  of  VRM  Classes  I  and  II  (9  percent  of  BLM-administered  surface)  is  to  preserve  or  retain  the 
existing  character  of  the  landscape.  VRM  Classes  III  and  IV  (85  percent  of  BLM-administered  surface) 
would  generally  allow  changes  to  the  characteristic  landscape,  subject  to  some  level  of  mitigation. 

VRM  under  Alternative  A  is  generally  not  commensurate  with  the  visual  values  (represented  by  the 
visual  inventory  classes)  identified  in  the  visual  resource  inventory  for  the  Planning  Area,  resulting  in  the 
potential  for  both  adverse  and  beneficial  impacts.  As  shown  in  Table  4-25,  Alternative  A  manages 
substantial  portions  of  the  Planning  Area  at  or  above  (i.e.,  less  protective  of  visual  values)  their  visual 
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inventory  Class,  which  would  result  in  adverse  impacts  to  visual  values  by  potentially  allowing  the 
construction  of  contrasting  elements  (described  below  and  under  Impacts  Common  to  All  Alternatives) 
incompatible  with  these  areas.  The  potential  for  adverse  impacts  would  be  greatest  where  visual 
inventory  Class  II  and  III  areas  are  managed  as  VRM  Class  IV  (381,403  acres  and  180,959  acres, 
respectively),  but  would  also  occur  in  the  314,379  acres  of  visual  inventory  Class  II  managed  as  VRM 
Class  III.  As  shown  in  Table  4-26,  this  alternative  would  also  manage  large  portions  of  the  Planning  Area 
with  High  Sensitivity  as  either  VRM  Class  III  (353,686  acres)  or  VRM  Class  IV  (388,893  acres),  providing  a 
lower  degree  of  protection  to  these  areas  of  high  viewer  sensitivity;  similarly,  large  areas  inventoried  as 
Scenic  Quality  A  are  to  be  managed  as  VRM  Class  III  (368,435  acres)  and  VRM  Class  IV  (702,384  acres). 
Such  management  would  allow  easily  seen  projects  and/or  strongly  contrasting  elements  to  be  added  to 
these  high  scenic  quality  and/or  sensitivity  areas,  resulting  in  adverse  impacts  to  these  visual  values. 
Without  other  restrictions,  VRM  Class  III  or  IV  objectives  on  lands  identified  as  Inventory  Class  II  could 
eventually  alter  these  areas  toward  a  lower  rated  inventory  class. 


Table  4-26.  Acres  of  Scenic  Quality  Ratings  or  Visual  Sensitivity  Levels  in  Visual  Resource 

Management  Classes  by  Alternative 


VRM  Class 
and  Acreage^ 

Scenic  Quality  Rating 

Visual  Sensitivity  Level 

SPECIAL 

AREAS^ 

A 

B 

c 

SPECIAL 

AREAS^ 

HIGH 

MEDIUM 

LOW 

Alternative  A 

Class  1 
(141,127) 

140,959 

168 

0 

0 

140,959 

167 

0 

0 

Class  II 
(340,784) 

16 

261,949 

63,423 

15,054 

16 

270,983 

62,917 

6,526 

Class  III 
(890,482) 

1 

368,435 

282,525 

239,519 

1 

353,686 

177,697 

359,096 

Class  IV 
(1,815,043) 

0 

702,384 

671,939 

444,885 

0 

388,893 

238,738 

1,191,577 

Alternatives  B  and  E 

Class  1 
(154,359) 

140,976 

13,256 

127 

0 

140,976 

13,276 

95 

0 

Class  II 
(1,784,854) 

0 

882,702 

644,717 

261,653 

0 

990,819 

424,211 

373,730 

Class  III 
(394,106) 

0 

49,045 

177,307 

167,754 

0 

8,231 

20,225 

365,650 

Class  IV 
(858,263) 

0 

392,430 

199,999 

270,052 

0 

1,403 

39,039 

822,038 

Alternative  C 

Class  1 
(140,976) 

140,976 

0 

0 

0 

140,976 

0 

0 

0 

Class  II 
(333,027) 

0 

311,994 

21,033 

0 

0 

320,035 

9,347 

3,646 

Class  III 
(510,535) 

0 

244,656 

171,281 

98,816 

0 

225,922 

127,044 

161,788 

Class  IV 
(2,202,825) 

0 

776,564 

825,618 

600,642 

0 

468,013 

343,045 

1,391,767 
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Table  4-26.  Acres  of  Scenic  Quality  Ratings  or  Visual  Sensitivity  Levels  in  Visual  Resource 
Management  Classes  by  Alternative  (Continued) 


VRM  Class 
and  Acreage^ 

Scenic  Quality  Rating 

Visual  Sensitivity  Level 

SPECIAL 

AREAS^ 

A 

B 

c 

SPECIAL 

AREAS^ 

HIGH 

MEDIUM 

LOW 

Alternatives  D  and  F 

Class  1 
(141,127) 

140,959 

168 

0 

0 

140,959 

168 

0 

0 

Class  II 
(731,812) 

18 

529,151 

194,600 

7,651 

18 

598,692 

113,717 

18,942 

Class  III 
(738,531) 

0 

257,206 

357,707 

127,828 

0 

301,345 

268,834 

172,562 

Class  IV 
(1,580,470) 

1 

550,912 

469,782 

563,993 

1 

113,694 

101,077 

1,369,916 

Source:  BLM  2013a 

^Total  acreage  of  each  BLM  class  for  each  alternative.  Scenic  quality,  sensitivity,  and  Visual  Resource  Management  Class  acreages  shown  are  for 
BLM-administered  surface. 

^Wilderness  Study  Areas.  For  the  visual  resource  inventory,  "Special  Areas"  include  Wilderness  Study  Areas  and  surface  lands  managed  by  other 
federal  agencies,  such  as  the  National  Park  Service.  Flowever,  the  BLM  does  not  assign  surface  lands  managed  by  other  federal  agencies  to  a 
Visual  Resource  Management  Class,  and  are  therefore  not  included  in  this  table. 

VRM  Visual  Resource  Management 

Surface  Disturbance 

Under  Alternative  A,  all  surface-disturbing  activities  anticipated  to  occur  in  the  Planning  Area 
(Appendix  T)  may  affect  visual  resources,  although  the  intensity  of  the  impact  will  vary  by  resource  use 
and  the  visual  values  of  the  location.  Alternative  A  would  result  in  136,253  acres  of  short-term  surface 
disturbance.  Adverse  impact  from  surface-disturbing  activities  would  be  greater  in  areas  where  VRM 
allows  disturbance  that  are  inconsistent  with  the  areas  visual  values  identified  in  the  visual  resource 
inventory.  Small-scale,  dispersed  development  (e.g.,  range  improvements)  will  result  in  less  contrast 
due  to  the  ability  to  blend  these  developments  into  the  natural  landscape.  Large-scale,  concentrated 
development,  such  as  oil  and  gas  development,  is  likely  to  result  in  more  contrast,  because  these 
developments  are  more  difficult  to  blend  into  the  surrounding  landscape. 

Management  actions  that  restrict  surface  disturbance  for  the  protection  of  other  resources  (e.g.,  soil, 
water,  biological  resources,  cultural  resources,  and  special  designations)  would  help  to  protect  visual 
values  by  reducing  visual  contrast. 

Resource  Uses 

Under  Alternative  A,  mineral  development  would  result  in  surface  disturbance  that  would  degrade 
visual  values,  particularly  in  areas  where  VRM  is  inconsistent  with  the  area's  visual  inventory  class. 
Activities  associated  with  leasable  mineral  and  other  mining,  such  as  well  pad  development  and  road 
and  pipeline  construction,  would  result  in  adverse  impacts  to  visual  values  through  disturbances  to  the 
natural  form,  line,  color,  and  texture  in  the  landscape,  subject  to  VRM  restrictions.  Except  on  the  72,861 
acres  of  BLM  mineral  estate  withdrawn  under  Alternative  A,  locatable  mineral  development  would  be 
evaluated  for  conformance  to  the  VRM  Class  objectives.  However,  since  development  of  these  minerals 
is  not  a  discretionary  activity,  the  BLM  may  not  be  able  deny  a  permit  based  on  non-conformance  to  the 
VRM  objective.  If  site-specific  NEPA  analysis  discloses  that  a  locatable  mineral  development  project 
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would  not  be  in  conformance  with  the  VRM  objectives  after  all  opportunities  of  mitigation  have  been 
integrated  into  the  proposed  plan,  then  the  VRM  Class  may  need  to  be  amended  to  be  consistent  with 
the  level  of  visual  change  associated  with  the  non-discretionary  proposed  action. 

Visual  impacts  from  ROW  projects,  such  as  powerlines,  pipelines,  and  wind-energy  projects,  are  required 
to  conform  to  VRM  objectives,  but  would  still  result  in  adverse  impacts  to  some  high  visual  value  areas 
under  Alternative  A.  In  the  case  of  renewable  energy,  a  long-term  visual  contrast  and,  depending  on 
location,  an  adverse  impact  to  visual  values  could  occur.  Alternative  A  does  not  include  specific 
management  for  renewable  energy,  but  is  instead  managed  consistent  with  other  ROWs. 

CTTM  under  Alternative  A  limits  potential  damage  to  resources  from  motorized  vehicles  by  restricting 
their  use  to  existing  roads  and  trails  in  most  of  the  Planning  Area  (2,137,574  acres).  Allowing  off-road 
motorized  vehicle  use  for  big  game  retrieval  and  dispersed  campsite  access  in  areas  with  limited  travel 
designations  may  increase  road  and  trail  proliferation,  introducing  more  contrast  in  the  form  of 
unnatural  lines  and  vegetation  removal.  Alternative  A  also  includes  a  small  area  (1,311  acres)  managed 
as  open  to  cross-country  motorized  travel  where  substantial  visual  contrast  from  vegetation  and  user- 
pioneered  routes  could  occur.  However,  because  these  areas  have  been  open  to  cross-country 
motorized  travel  for  a  number  of  years,  substantial  visual  contrast  is  already  evident,  resulting  in  visual 
inventory  Class  IV  ratings. 

Special  Designations 

Under  Alternative  A,  management  for  special  designations  (e.g.,  ACECs  and  WSR  eligible  waterways) 
generally  includes  restrictions  or  limitations  on  surface-disturbing  activities  (such  as  ROW  development, 
mining,  and  renewable  energy)  intended  to  protect  the  values  for  which  the  area  is  managed. 
Restrictions,  limitations,  or  specific  mitigation  requirements  for  surface-disturbing  activities,  mining, 
ROW  development,  and  renewable  energy  development  would  reduce  activities  that  may  cause  visual 
contrast.  Such  restrictions  may  result  in  beneficial  impacts  to  visual  values  where  they  limit 
development  that  results  in  new  contrast,  but  is  consistent  with  VRM  objectives. 

Proactive  Management 

Proactive  management  actions  for  visual  resources  under  Alternative  A  would  provide  some  protection 
for  visual  resources  in  the  Planning  Area  by  identifying  or  reducing  the  potential  for  adverse  impacts. 
Alternative  A  requires  VRM  contrast  rating  worksheets  and  visual  simulations  for  highly  visible  projects 
and  those  proposed  in  VRM  Class  I  areas.  Contrast  rating  worksheets  may  also  be  used  for  other 
projects  where  it  would  appear  to  be  the  most  effective  design  or  assessment  tool.  Under  Alternative  A, 
simulations  would  also  be  used  when  they  may  serve  as  a  means  to  evaluate  design  opportunities  for 
reducing  visual  contrast,  even  in  areas  already  conforming  to  the  VRM  class  objective.  However, 
because  VRM  classes  under  this  alternative  are  not  commensurate  with  the  visual  inventory  classes 
across  a  large  portion  of  the  Planning  Area,  VRM  Class-specific  proactive  management  would  not  benefit 
all  areas  with  high  visual  values. 

Alternative  B 

Alternative  B  emphasizes  conservation  of  resources  over  resource  use  and  would  result  in  less  adverse 
impacts  compared  to  Alternative  A  by  reducing  development  that  may  affect  visual  values,  and  by 
increasing  proactive  management.  Under  Alternative  B,  the  BLM  manages  154,359  acres  of  BLM- 
administered  surface  as  VRM  Class  I,  1,784,854  acres  as  VRM  Class  II,  394,106  acres  as  VRM  Class  III,  and 
858,263  acres  as  VRM  Class  IV.  The  area  managed  as  VRM  Class  IV,  where  major  modifications  to 
existing  landscape  are  allowable,  is  less  than  under  Alternative  A.  This  alternative  includes  more 
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acreage  of  VRM  Classes  I  and  II  than  Alternative  A,  (61  percent  of  BLM-administered  surface  acreage  in 
the  Planning  Area)  with  the  goal  of  maintaining  the  existing  landscape  character.  As  shown  in  Table  4- 
25,  Alternative  B  manages  more  acreage  than  Alternative  A  consistent  with  or  more  protective  than  its 
visual  values  (i.e.,  at  a  lower  visual  inventory  class).  Alternative  B  manages  the  smallest  acres  of  visual 
inventory  Classes  II  and  III  areas  as  VRM  Class  IV  (3  acres  and  18,965  acres,  respectively),  and  would 
generally  restrict  activities  where  major  modifications  to  the  landscape  can  occur  to  visual  inventory 
Class  IV  areas,  where  adverse  impacts  would  be  concentrated  in  areas  of  lower  visual  value  and  where 
existing  disturbances  are  already  present.  Many  of  the  areas  inventoried  as  Class  III  or  IV  that 
Alternative  B  manages  as  VRM  Class  II  or  III  contain  sensitive  resources,  such  as  proposed  ACECs,  ACEC 
expansions,  lands  with  wilderness  characteristics,  and  Special  Recreation  Management  Areas. 

As  shown  in  Table  4-26,  this  alternative  also  places  the  majority  of  areas  inventoried  as  High  Sensitivity 
and  Scenic  Quality  A  into  more  protective  VRM  Classes  I  and  II.  More  than  Alternative  A,  VRM  under 
Alternative  B  would  prevent  easily  seen  projects  and/or  strongly  contrasting  elements  from  being  added 
to  these  high  scenic  quality  and/or  sensitivity  areas. 

Surface  Disturbance 

Alternative  B  places  more  restrictions  on  surface-disturbing  activities  for  the  protection  of  other 
resources  (e.g.,  soil,  water,  biological  resources,  cultural  resources,  and  special  designations)  and  would 
result  in  less  surface  disturbance  than  Alternative  A.  These  restrictions  would  decrease  the  potential  for 
the  creation  of  new  visual  contrast  from  such  disturbance.  For  example.  Alternative  B  applies  an  NSO 
restriction  to  avoid  surface  disturbance  in  big  game  crucial  winter  range  year-round,  compared  to 
Alternative  A,  which  applies  a  TLS  for  part  of  the  year.  In  relation  to  Alternative  A,  large-scale 
disturbances,  high-profile  intrusions,  and  concentrated  development  are  more  limited  under  this 
alternative.  Because  the  BLM  would  manage  more  acres  as  VRM  Classes  I  and  II  under  Alternative  B, 
fewer  and  less-intrusive  activities  would  be  permitted  and  visual  resources  would  be  more  protected, 
including  in  high  visual  value  visual  inventory  Class  I  and  II  areas.  However,  in  locations  where  visual 
contrast  from  intensive  development  in  VRM  Class  IV  occurred,  adverse  impacts  to  visual  values  may  still 
result,  particularly  where  areas  of  such  development  abut  areas  of  substantially  higher  visual  value  (i.e., 
visual  inventory  Class  I  and  II)  (see  Map  48). 

Resource  Uses 

Mineral  resource  development  under  Alternative  B  would  result  in  fewer  acres  of  surface  disturbance 
than  Alternative  A.  Relatively  fewer  disturbances  from  well  pad  development,  road,  and  pipeline 
construction  would  limit  new  visual  contrast  that  would  disrupt  the  natural  form,  line,  color,  and  texture 
of  the  landscape. 

Under  Alternative  B,  ROW  projects  such  as  powerlines  and  pipelines  are  anticipated  to  result  in  fewer 
disturbances  and,  therefore,  fewest  instances  of  new  contrast  compared  to  Alternative  A. 

Renewable  energy  projects  are  more  restricted  under  Alternative  B  than  Alternative  A.  Alternative  B 
classifies  more  acres  as  renewable  energy  exclusion  areas  and  less  acres  as  open  to  renewable  energy 
development.  Because  wind-energy  development  is  often  visible  from  far  away,  even  when  it  is  placed 
in  areas  where  such  development  is  consistent  with  the  underlying  VRM  Class  objective,  the  visual 
values  of  the  surrounding  scenic  quality  rating  units  will  be  compromised  and  altered  to  a  lower  visual 
resource  inventory  class.  Excluding  and  avoiding  renewable  energy  development  across  large  portions 
of  the  Planning  Area  would  reduce  potential  adverse  impacts  to  visual  values. 

CTTM  under  Alternative  B  places  more  restrictions  on  motorized  vehicle  use  than  Alternative  A,  limiting 
the  potential  for  new  visual  contrast  from  route  creation.  In  particular,  prohibiting  off-road  motorized 
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vehicle  (OHV  and  mountain  bike)  use  for  big  game  retrieval  in  areas  with  limited  travel  designations 
would  reduce  the  potential  for  road  and  trail  proliferation  that  may  adversely  affect  visual  values. 
Alternative  B  is  anticipated  to  result  in  more  contrasting  elements  due  to  the  creation  of  more  new 
roads,  hiking  trails,  and  trailheads  than  Alternative  A. 

Special  Designations 

Under  Alternative  B,  impacts  from  management  in  special  designations  would  be  similar  to  those 
described  for  Alternative  A,  but  would  occur  over  a  larger  area.  Alternative  B  includes  more  ACECs  than 
Alternative  A  and  manages  all  the  WSR-eligible  waterways  segments  discussed  under  Alternative  A  as 
suitable  for  inclusion  in  the  NWSRS.  Although  most  of  these  areas  are  managed  under  VRM  Class  II 
objectives,  additional  restrictions  on  development  in  the  portions  managed  under  less  restrictive  VRM 
(primarily  VRM  Class  III)  would  further  reduce  contrast  and  resulting  adverse  impacts  to  visual  values. 

Additionally,  managing  all  lands  with  wilderness  characteristics  specifically  to  preserve  their  wilderness 
characteristics  (476,349  acres  of  BLM-administered  land)  and  managing  them  as  VRM  Class  II  would 
result  in  beneficial  impacts  to  visual  values  in  these  areas. 

Proactive  Management 

In  addition  to  managing  to  meet  the  more  restrictive  VRM  Class  objectives  under  Alternative  B,  specific 
proactive  management  under  this  alternative  imposes  additional  visual  resource  protections  compared 
to  Alternative  A.  Alternative  B  requires  the  project  proponent  to  submit  VRM  contrast  rating 
worksheets  for  all  proposed  actions  in  areas  managed  as  VRM  Class  I,  II,  or  III,  and  to  submit  visual 
simulations  and  mitigation  design  in  VRM  Class  I  and  II  areas.  This  alternative  also  limits  motorized 
vehicle  use  to  designated  roads  and  trails  in  VRM  Class  II  areas  and  closes  VRM  Class  I  areas  to 
motorized  vehicle  use  to  preserve  areas  of  high  visual  resource  value  by  reducing  the  potential  for  road 
and  trail  proliferation.  Because  VRM  classes  under  this  alternative  are  generally  commensurate  with  or 
more  protective  than  the  visual  inventory  classes  for  the  same  areas,  VRM  Class-specific  proactive 
management  would  be  more  effective  under  this  alternative  than  under  Alternative  A. 

Alternative  C 

Management  of  visual  resources  under  Alternative  C  places  a  greater  emphasis  on  resource  use  and 
development  compared  to  the  other  alternatives,  and  more  impacts  to  visual  values  from  surface- 
disturbing  and  other  activities  would  result  than  under  the  other  alternatives.  Under  Alternative  C,  the 
BLM  would  manage  140,976  acres  of  BLM-administered  surface  as  VRM  Class  I,  333,027  acres  as  VRM 
Class  II,  510,535  acres  as  VRM  Class  III,  and  2,202,825  acres  as  VRM  Class  IV.  Compared  to  the  other 
alternatives.  Alternative  C  manages  the  most  area  as  VRM  Class  IV  (69  percent  of  BLM-administered 
surface  in  the  Planning  Area),  which  may  result  in  more  visual  contrast  due  to  surface  disturbance  in 
support  of  resource  development  activities. 

Alternative  C  manages  substantial  portions  of  the  Planning  Area  at  or  above  their  visual  inventory  class 
(see  Table  4-25)  and  would  have  the  greatest  adverse  impacts  to  visual  values  of  any  alternative  because 
it  allows  the  construction  of  contrasting  elements  (described  below  and  under  Impacts  Common  to  All 
Alternatives)  incompatible  with  visual  inventory  classes.  The  potential  for  adverse  impacts  would  be 
greatest  where  visual  inventory  Class  II  and  III  areas  are  managed  as  VRM  Class  IV  (424,930  acres  and 
272,219  acres,  respectively),  but  also  in  the  238,062  acres  of  visual  inventory  Class  II  managed  as  VRM 
Class  III.  Similar  to  Alternative  A,  this  alternative  would  manage  large  areas  with  High  Sensitivity  as  VRM 
Class  III  (225,922  acres)  or  VRM  Class  IV  (468,013  acres)  (Table  4-26).  Similarly,  large  areas  inventoried 
as  Scenic  Quality  A  are  managed  as  VRM  Class  III  (244,656  acres)  or  VRM  Class  IV  (776,564  acres).  Such 
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management  would  allow  new  strongly  contrasting  elements  to  be  added  to  these  high  scenic  quality 
and  sensitivity  areas  and,  without  other  restrictions,  would  eventually  alter  these  areas  toward  a  higher 
visual  inventory  class. 

Surface  Disturbance 

Alternative  C  would  result  in  the  most  surface  disturbance  of  any  alternative  and,  therefore,  the  greatest 
potential  for  new  visual  contrast.  Adverse  impacts  from  surface-disturbing  activities  would  be  greater  in 
areas  where  VRM  allows  disturbance  that  is  not  commensurate  with  the  area's  visual  values  identified  in 
the  visual  resource  inventory.  Compared  to  the  other  alternatives.  Alternative  C  allows  for  more  large- 
scale  disturbances,  high-profile  intrusions,  and  concentrated  developments.  The  larger  area  managed  as 
VRM  Class  IV  under  Alternative  C  would  allow  more  visually  intrusive  activities  in  the  Planning  Area  and 
with  less  mitigation. 

Alternative  C  places  the  least  restriction  on  surface-disturbing  activities  for  the  protection  of  other 
resources,  providing  the  least  protection  against  new  visual  contrast  compared  to  the  other  alternatives. 

Resource  Uses 

Under  Alternative  C,  mineral  resource  development  would  result  in  impacts  similar  to  Alternative  A, 
except  that  withdrawals  under  this  alternative  would  be  smaller  (48,095  acres).  ROW  development 
under  Alternative  C  would  result  in  impacts  similar  to  those  described  under  Alternative  A,  though  to  a 
greater  degree.  Due  to  the  increased  acreage  being  designated  as  VRM  Class  III  and  IV  across  the 
spectrum  of  inventoried  visual  values,  the  ROW  projects  under  Alternative  C  are  anticipated  to  result  in 
the  most  disturbances  and,  therefore,  the  greatest  adverse  impacts  to  high  visual  value  areas  under  this 
alternative.  Except  for  Alternative  A,  which  does  not  include  specific  management  for  renewable  energy 
authorizations.  Alternative  C  includes  the  most  area  open  to  renewable  energy  development,  which 
would  increase  the  potential  for  wind-energy  development  and  resulting  impacts  to  visual  values. 

CTTM  under  Alternative  C  places  the  fewest  restrictions  on  motorized  vehicle  use,  including  managing 
the  largest  acreage  as  open  to  cross-country  motorized  travel,  and  would  provide  the  least  protection 
from  travel-related  visual  contrast.  Areas  open  to  cross-country  motorized  travel,  such  as  OHV  "play" 
areas,  would  display  substantial  visual  contrast  due  to  user-pioneered  routes  and  damage  to  vegetation. 
However,  areas  open  to  cross-country  motorized  travel  under  Alternative  C,  are  all  located  in  visual 
inventory  Class  IV  areas  of  the  least  visual  value.  These  areas  may  help  to  concentrate  this  type  of 
motorized  vehicle  use  in  these  relatively  small,  lower  visual  value  areas,  and  potentially  focus  use  that 
might  otherwise  occur  in  higher  visual  value  areas  not  designated  for  cross-country  motorized  travel. 
Allowing  off-road  motorized  vehicle  (OHV  and  mountain  bike)  use  for  big  game  retrieval  and  dispersed 
campsite  access  would  result  in  impacts  similar  to  those  under  Alternative  A.  Alternative  C  is  anticipated 
to  result  in  the  greatest  surface  disturbance  associated  with  the  creation  of  new  roads  and  trails 
compared  to  the  other  alternatives  and  would  have  the  greatest  potential  to  introduce  new  contrasting 
lines  to  the  landscape. 

Special  Designations 

Impacts  to  visual  resources  from  management  of  special  designations  would  be  similar  to  those 
described  for  Alternative  A,  though  to  a  lesser  degree.  Under  Alternative  C,  the  BLM  would  designate 
the  fewest  ACECs  of  any  alternative  and  would  not  manage  eligible  waterways  as  suitable  for  inclusion 
in  the  NWSRS,  resulting  in  the  least  protection  from  adverse  impacts  of  any  alternative. 
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Proactive  Manapement 

Proactive  management  actions  for  visual  resources  under  Alternative  C  provide  the  fewest  protections 
for  visual  resources  of  any  alternative.  Like  Alternative  A,  Alternative  C  requires  the  project  proponent 
to  submit  VRM  contrast  rating  worksheets  for  highly  visible  projects  and  those  proposed  in  VRM  Class  I 
areas,  but  this  alternative  also  exempts  the  project  proponent  from  submitting  contrast  rating 
worksheets  and  visual  simulations  for  all  mineral  actions  and  activities  in  designated  ROW  corridors.  As 
under  Alternative  A,  VRM  inconsistent  with  visual  inventory  classes  under  this  alternative  may  reduce 
the  benefits  of  this  management.  This  alternative  also  does  not  require  visual  simulations  and  does  not 
limit  motorized  vehicle  use  by  VRM  class,  which  will  not  minimize  the  degree  of  contrasting  elements 
and  may  not  adequately  mitigate  the  impact  surface-disturbing  activities  to  visual  values. 

Alternative  D 

Compared  to  the  other  alternatives,  management  of  visual  resources  under  Alternative  D  would  balance 
the  protection  of  visual  values  with  resource  uses  and  development.  Under  Alternative  D,  the  BLM 
would  manage  141,127  acres  of  BLM-administered  surface  as  VRM  Class  I,  731,812  acres  as  VRM  Class  II, 
738,531  acres  as  VRM  Class  III,  and  1,580,470  acres  as  VRM  Class  IV.  Alternative  D  manages  less  area  as 
VRM  Class  IV  than  alternatives  A  and  C,  but  more  than  Alternative  B. 

As  shown  in  Table  4-25,  Alternative  D  matches  VRM  classes  to  their  corresponding  visual  inventory  class 
more  than  alternatives  A  and  C,  but  less  than  Alternative  B.  For  example,  most  visual  inventory  Class  II 
areas  are  managed  as  VRM  Class  II,  resulting  in  fewer  adverse  impacts  from  managing  areas  with  higher 
visual  values  under  less  stringent  visual  objectives.  Adverse  impacts  to  the  visual  resource  inventory 
would  therefore  be  lower  under  this  alternative  than  under  alternatives  A  and  C.  Alternative  D  manages 
the  second  smallest  number  of  acres  of  visual  inventory  Classes  II  and  III  areas  as  VRM  Class  IV  (97,922 
acres  and  45,548  acres,  respectively),  which  would  restrict  locations  where  major  changes  to  the 
landscape  could  occur  to  primarily  less  visually  valuable  areas.  Areas  such  as  portions  of  the  Absaroka 
Mountain  Foothills  and  the  Clarks  Fork  River  inventoried  as  Class  III  have  SRMA  management 
prescriptions  specific  to  protect  the  visual  values.  Other  areas  that  do  not  have  specific  VRM 
management  prescriptions,  such  as  the  Absaroka  Mountain  Foothills  ERMA  and  areas  north  of 
Thermopolis  contain  other  resources,  which  would  benefit  from  VRM  Class  II  or  III,  or  management  to 
maintain  the  viewshed  for  travelers  visiting  the  Bighorn  Basin.  Alternative  D  manages  313,912  acres  of 
visual  inventory  classes  III  and  IV  with  more  protective  VRM,  resulting  in  the  potential  for  beneficial 
impacts  in  these  areas  as  described  under  Alternative  B. 

As  shown  in  Table  4-26,  this  alternative  also  places  nearly  the  same  area  inventoried  as  Fligh  Sensitivity 
and  Scenic  Quality  A  into  more  protective  VRM  Classes  I  and  II  as  Alternative  A,  less  area  than 
Alternative  B,  and  more  area  than  Alternative  C.  Such  VRM  would  increase  the  management  protection 
for  these  areas  compared  to  Alternative  C,  and  would  result  in  similar  beneficial  impacts  in  these  areas 
to  management  under  Alternative  A,  and  would  result  in  somewhat  less  beneficial  impacts  in  these 
areas  to  management  under  Alternative  B. 

Surface  Disturbance 

The  amount  of  projected  surface  disturbance  under  Alternative  D  is  more  than  under  alternatives  A  and 
B,  but  less  than  under  Alternative  C.  The  impacts  to  visual  values  from  surface  disturbance  would  be 
similar  to  the  impacts  described  for  Alternative  A,  although  to  a  lesser  degree  because  VRM 
commensurate  with  the  Planning  Area's  visual  values,  as  identified  in  the  visual  resource  inventory, 
focuses  disturbances  likely  to  result  in  the  greatest  visual  contrast  in  areas  of  lower  visual  value.  As 
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noted  for  Alternative  A,  visual  contrast  from  surface  disturbance  will  vary  based  on  the  type  of  resource 
use,  location,  and  other  factors.  For  example,  compared  to  Alternative  A,  Alternative  D  is  projected  to 
result  in  more  disturbance  associated  with  the  creation  of  new  roads  and  trails  for  recreational 
purposes,  introducing  more  linear  features  to  the  visual  landscape,  but  less  disturbance  from  mineral 
development. 

As  described  under  Alternative  A,  management  actions  that  restrict  surface  disturbance  for  the 
protection  of  other  resources,  especially  where  they  overlap  areas  less  restrictive  VRM,  would  further 
reduce  visual  contrast  from  mineral  leasing,  ROW  development,  and  other  activities. 

Resource  Uses 

While  mining  under  Alternative  D  would  result  in  a  similar  amount  of  surface  disturbance  than 
Alternative  A,  applying  VRM  that  is  more  commensurate  with  visual  inventory  classes  would  reduce  the 
potential  for  impacts  to  visual  values,  compared  to  that  alternative.  Effects  from  Oil  and  Gas 
Management  Areas  would  be  similar  to  those  described  for  Alternative  C,  although  to  a  lesser  extent 
due  to  the  smaller  size  of  these  areas  under  Alternative  D  (348,617  BLM-administered  surface  acres). 
Alternative  D  would  result  in  more  withdrawals  (83,321  acres)  than  Alternative  A  and  therefore  may 
have  more  beneficial  impacts  to  visual  values.  However,  Alternative  D  would  result  in  fewer  beneficial 
impacts  to  visual  values  than  management  under  Alternative  B,  due  to  fewer  withdrawals. 

Under  Alternative  D,  ROW  projects  and  renewable  energy  development  are  projected  to  result  in  the 
same  amount  of  surface  disturbance  as  under  Alternative  A.  Nevertheless,  impacts  to  visual  resources 
are  anticipated  to  be  lower  under  Alternative  D  due  to  the  compatibility  of  VRM  with  visual  inventory 
classes.  Compared  to  alternatives  A  and  C,  Alternative  D  would  result  in  additional  restrictions  on  the 
placement  of  ROWs  and  additional  mitigation  to  protect  visual  values  where  ROW  permits  are  granted. 
Alternative  D  also  places  more  restrictions  on  motorized  vehicle  use,  through  closures  and  limiting 
motorized  vehicle  use  to  designated  roads  and  trails,  than  alternatives  A  and  C,  but  also  designates  the 
second  largest  area  as  open  to  cross-country  motorized  travel.  Closing  areas,  limiting  motorized  vehicle 
use  to  designated  roads  and  trails,  and  limiting  off-road  motorized  use  to  access  primitive  campsites  and 
to  retrieve  big  game  to  within  300  feet  from  existing  routes  would  reduce  adverse  impacts  from  user- 
pioneered  routes.  As  with  Alternative  C,  areas  open  to  cross-country  motorized  travel  under  Alternative 
D  are  all  located  in  areas  of  the  least  visual  value,  visual  inventory  Class  IV  areas.  These  areas  may  help 
to  concentrate  this  type  of  motorized  vehicle  use  in  these  relatively  small,  lower  visual  value  areas,  and 
potentially  focus  use  that  might  otherwise  occur  in  higher  visual  value  areas  not  designated  for  cross¬ 
country  motorized  travel. 

Special  Designations 

Under  Alternative  D,  the  BLM  would  manage  special  designations  and  other  management  areas  that 
would  minimize  surface  disturbance,  which  would  reduce  visual  contrast  beyond  that  required  by  VRM 
in  the  areas,  benefiting  visual  values.  Alternative  D  designates  a  larger  portion  of  the  Planning  Area  as 
ACECs  compared  to  Alternative  A,  but  less  than  Alternative  B.  Impacts  from  ACECs  would  be  similar  to 
those  described  under  Alternative  B.  Alternative  D  does  not  manage  any  of  the  eligible  waterways  as 
suitable  for  inclusion  in  the  NWSRS;  even  without  special  management,  impacts  to  visual  values  under 
Alternative  D  would  be  similar  as  Alternative  B  because  these  waterways  would  be  primarily  managed  as 
VRM  Class  I  or  II  under  both  alternatives.  Alternative  D  does  not  manage  lands  with  wilderness 
characteristics  specifically  to  preserve  their  wilderness  characteristics,  which  would  result  in  fewer 
beneficial  impacts  in  these  areas  than  under  than  Alternative  B. 
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Proactive  Management 

Under  Alternative  D,  VRM  contrast  rating  worksheets  would  be  required  for  all  proposed  actions  in 
areas  managed  as  VRM  Classes  I  and  II  and  for  all  projects  with  a  high  degree  of  impact,  resulting  in 
enhanced  identification  of  potential  adverse  visual  impacts  in  VRM  Class  II  areas  compared  to 
Alternative  A.  Visual  simulations  use  under  Alternative  D  would  be  the  same  as  described  for 
Alternative  A,  and  would  allow  the  identification  of  potential  adverse  impacts  as  described  under  that 
alternative.  Similar  to,  though  to  a  lesser  degree  than.  Alternative  B,  VRM  classes  under  this  alternative 
are  consistent  with  visual  inventory  classes  for  the  same  areas,  which  may  make  VRM  Class-specific 
proactive  management  more  effective  under  this  alternative  than  under  alternatives  A  and  C. 

Alternative  D,  like  Alternative  C,  does  not  limit  motorized  vehicle  use  by  VRM  Class,  which  will  not 
minimize  the  potential  for  the  creation  of  contrasting  elements  from  user-pioneered  routes  to  the  same 
degree  as  Alternative  B. 

Alternative  E 

Under  Alternative  E,  the  BLM  manages  the  same  acreages  of  VRM  Class  I,  II,  III,  and  IV  areas  as 
Alternative  B  (Map  48),  and  the  resulting  benefits  to  visual  values  would  be  the  same  as  Alternative  B. 
The  same  beneficial  impacts  to  visual  resources  described  under  Alternative  B  would  result  under 
Alternative  E,  except  to  a  greater  extent.  Under  Alternative  E,  greater  sage-grouse  Key  Habitat  Areas  are 
managed  so  that  anthropogenic  disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  do  not 
exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat, 
compared  to  a  larger  allowable  disturbance  of  5  percent  in  these  areas  under  Alternative  B.  Therefore, 
Alternative  E  would  reduce  development  affecting  visual  values  to  the  greatest  extent  of  any  alternative. 

Surface  Disturbance 

Alternative  E  places  the  most  restrictions  on  surface-disturbing  activities  for  the  protection  of  resources, 
and  would  therefore  result  in  the  fewest  visual  impacts  from  surface  disturbance.  In  comparison  to  the 
other  alternatives,  large-scale  disturbances,  high-profile  intrusions,  and  concentrated  development  are 
the  most  limited  under  Alternative  E.  In  particular.  Alternative  E  includes  management  in  greater  sage- 
grouse  Key  Habitat  Areas  (1,232,583  acres)  that  would  exclude  or  limit  new  aboveground  ROWs  and 
renewable  energy  developments  and  prohibit  most  mineral  development  activities. 

Resource  Uses 

Mineral  resource  development  under  Alternative  E  would  result  in  the  least  surface  disturbance  of  any 
alternative.  Relatively  fewer  disturbances  from  well  pad  development,  road,  and  pipeline  construction 
would  limit  new  visual  contrast  that  would  disrupt  the  natural  form,  line,  color,  and  texture  of  the 
landscape. 

Renewable  energy  and  ROW  development  are  more  restricted  under  Alternative  E  than  the  other 
alternatives,  reducing  the  potential  adverse  impacts  to  visual  values  from  such  developments.  Despite 
this  larger  area  of  exclusion  that  results  from  the  management  of  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC,  the  BLM  projects  that  under  Alternative  E,  renewable  energy  and  ROW  projects  (e.g.,  roads, 
powerlines  and  pipelines)  would  result  in  similar  surface  disturbances  and  impacts  to  visual  values  as 
Alternative  B  (Appendix  T). 

Restrictions  on  motorized  vehicle  use  under  Alternative  E  are  the  same  as  Alternative  B,  such  as 
designating  and  implementing  the  seasonal  closures  to  motorized  use  within  greater  sage-grouse  Key 
Habitat  Areas.  However,  impacts  from  the  CTTM  under  Alternative  E  would  be  slightly  less  adverse  than 
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those  described  under  Alternative  B  due  to  limitations  on  the  construction  of  new  roads  and  a  focus  on 
closing  roads  not  serving  a  public  function  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  is  the  same  as  Alternative  B,  and  impacts  would  be  similar  to  Alternative 
B.  Due  to  the  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  (e.g.,  the 
mineral  development  and  CTTM  management  described  under  Resource  Uses  above)  applied  for  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  special  designation  management  under  Alternative  E 
would  reduce  contrast  and  resulting  adverse  impacts  to  visual  values  compared  to  the  other 
alternatives. 

Proactive  Management 

Alternative  E  manages  the  Planning  Area  under  the  same  VRM  Classes  as  Alternative  B;  beneficial 
impacts  from  this  management  under  Alternative  E  would  be  the  same  as  Alternative  B. 

Alternative  F 

Under  Alternative  F,  the  BLM  manages  the  same  acreage  of  VRM  Class  I,  II,  III,  and  IV  areas  as 
Alternative  D,  and  the  impacts  to  visual  values  would  be  the  same  as  Alternative  D,  but  to  a  greater 
extent.  The  Greater  Sage-Grouse  PHMAs  ACEC  (1,116,698  acres)  would  be  managed  so  that 
anthropogenic  disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  do  not  exceed  one  disturbance 
per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat. 

Surface  Disturbance 

Under  Alternative  F,  adverse  impacts  to  visual  values  from  surface  disturbance  would  be  the  same  as 
Alternative  D  (Map  50),  but  to  a  lesser  extent.  Compared  to  Alternative  D,  additional  restrictions  on 
surface-disturbing  activities  for  the  protection  of  resources  would  provide  greater  protection  from  new 
visual  contrast,  especially  where  they  overlap  areas  of  less-restrictive  VRM.  In  particular.  Alternative  F  is 
projected  to  result  in  less  surface  disturbance  associated  with  mineral  development  due  to  restrictive 
management  for  lands  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  These  restrictions  would  provide  a 
beneficial  impact  to  visual  values  by  reducing  the  amount  of  visual  contrast  on  the  landscape  resulting 
from  mineral  development. 

Resource  Uses 

Management  of  mineral  exploration  and  development  under  Alternative  F  would  result  in  similar 
adverse  impacts  on  visual  resources  as  Alternative  D,  but  to  a  lesser  extent  due  to  additional  restrictions 
on  leasable  mineral  development  in  greater  sage-grouse  PHMAs  under  Alternative  F. 

Alternative  F  applies  additional  constraints  on  ROW  grants  and  renewable  energy  development 
compared  to  Alternative  D,  but  is  still  anticipated  to  result  in  a  similar  amount  of  surface  disturbance  to 
that  projected  under  alternatives  A  and  D.  Management  for  ROW  and  renewable  energy  development 
in  the  Greater  Sage-Grouse  PHMAs  ACEC  that  requires  the  use  of  existing  roads  to  the  extent  practicable 
and  limits  the  potential  to  develop  wind  developments  for  the  protection  of  greater  sage-grouse  would 
reduce  adverse  impacts  compared  to  Alternative  D. 

Alternative  F  CTTM  is  the  same  as  Alternative  D,  except  that  travel  in  greater  sage-grouse  PHMAs  is 
limited  to  designated  roads  and  trails,  which  would  reduce  adverse  impacts  to  visual  resources  in 
these  areas. 
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Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  an 
additional  1,116,698  acres  of  BLM-administered  land  within  greater  sage-grouse  PHMAs  that  would  be 
designated  as  an  ACEC  under  Alternative  F.  The  relative  size  and  additional  restrictions  on  surface- 
disturbing  activities  and  resource  uses  in  special  designation  areas  under  Alternative  F  would  further 
reduce  contrast  and  resulting  adverse  impacts  to  visual  values  in  comparison  to  alternatives  A,  C,  and  D. 
Alternative  F  manages  49,396  acres  of  lands  with  wilderness  characteristics  specifically  to  preserve  their 
wilderness  characteristics,  which  would  result  in  beneficial  impacts  in  these  areas,  but  less  than  under 
than  Alternative  B. 

Proactive  Management 

Under  Alternative  F,  the  use  of  VRM  contrast  rating  worksheets  and  visual  simulations  are  the  same  as 
described  for  Alternative  D  and  would  allow  the  identification  of  potential  adverse  impacts  as  described 
under  that  alternative.  VRM  Class  would  be  managed  in  the  same  manner  as  Alternative  D,  and  the 
beneficial  impacts  would  be  the  same  as  Alternative  D.  Flowever,  Alternative  F  would  result  in  greater 
overall  beneficial  impacts  to  visual  resources  when  compared  to  alternatives  A  and  D  due  to  the 
additional  management  actions  in  the  Greater  Sage-Grouse  PFIMAs  ACEC. 
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4.6  Land  Resources 

4.6.1  Lands  and  Realty 

This  section  describes  potentiai  impacts  to  the  iands  and  reaity  program  from  impiementing  the 
aiternatives.  The  iands  and  reaity  program  inciudes  iand  tenure  adjustments  (e.g.,  saies,  exchanges, 
acquisitions),  iand  use  authorizations  (i.e.,  ieases,  permits,  grants),  and  withdrawais,  ciassifications,  and 
segregations.  The  BLM  authorizes  ROWs  and  renewabie  energy  through  iands  and  reaity  actions  (iand 
use  authorizations).  Refer  to  Sections  4.6.2  Renewable  Energy  and  4.6.3  Rights-of-Way  and  Corridors  for 
impacts  to  these  resource  uses.  This  section  focuses  on  how  management  actions  couid  impact  the 
iands  and  reaity  program  by  increasing,  iimiting,  or  preventing  the  potentiai  for  reaity  actions. 

The  purpose  of  the  iands  and  reaity  program  is  to  faciiitate  management  of  BLM-administered  iands  and 
resources  in  the  Pianning  Area.  The  program  adapts  according  to  changing  iand  management,  resource 
needs,  demand  for  pubiic  iand  to  meet  expanding  communities  and  other  pubiic  purposes,  and  other 
issues.  Therefore,  iands  and  reaity  program  actions  generaiiy  resuit  in  beneficiai  impacts  to  muitipie-use 
objectives  in  the  Pianning  Area. 

Adverse  impacts  to  the  iands  and  reaity  program  resuit  from  management  actions  that  make  iand 
tenure  adjustments  or  iand  use  authorizations  more  difficuit  to  compiete.  Beneficiai  impacts  to  iands 
and  reaity  resuit  from  iand  tenure  adjustments  that  increase  iand  management  efficiency  or  enhance 
the  management  of  resources  through  consoiidation  of  pubiic  iands  into  more  easiiy  managed  biocks. 
Direct  impacts  to  iands  and  reaity  occur  when  other  resources  are  present,  preventing  or  making  it  more 
difficuit  to  compiete  a  transaction.  Mitigating  resource  vaiues  required  for  a  iand  disposai  transaction 
can  require  additionai  iands  and  reaity  actions  and  increase  processing  costs  and  timeframes  required  to 
compiete  the  transaction,  which  wouid  temporariiy  deiay  the  transaction,  indirect  impacts  to  the  iands 
and  reaity  program  resuit  from  management  that  subsequentiy  affects  reaity  actions,  such  as  the 
deveiopment  of  parceis  disposed  out  of  BLM  ownership,  which  can  increase,  iimit,  or  prevent  the 
potentiai  for  future  reaity  actions.  Most  impacts  to  the  iands  and  reaity  program  are  iong-term  and 
resuit  from  management  that  aiiocates  iand  for  iand  tenure  adjustments  or  iand  use  authorizations  over 
the  iife  of  the  pian. 

4.6.1. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  anaiysis  inciude  the  foiiowing: 

•  The  demand  for  iand  tenure  adjustments  and  iand  use  authorizations  wiii  increase  over  the  iife 
of  the  pian  based  on  reasonabiy  foreseeabie  actions  iisted  in  Appendix  T. 

•  The  BLM's  abiiity  to  respond  to  or  to  satisfy  increased  demands  for  iand  tenure  adjustments  wiii 
be  iimited  by  budget  and  personnei  constraints  into  the  foreseeabie  future. 

•  Land  acquisition  is  a  support  function  for  resources  programs  (e.g.,  cuiturai  resources,  fish  and 
wiidiife,  recreation).  The  priority  or  the  urgency  associated  with  any  acquisition  is  estabiished 
by  the  resource  program  benefiting  from  the  acquisition. 

•  Pubiic  iands  are  managed  under  BLM  guidance  and  poiicy.  The  iands  and  reaity  program  foiiows 
guidance  when  disposing  of  pubiic  iands  or  when  acquiring  iands  to  support  BLM  management 
programs. 

•  The  number  of  iand  use  authorizations  wiii  increase  over  the  iife  of  the  pian. 

•  Disposai  of  iands  wouid  be  consistent  with  disposai  criteria. 
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•  All  proposed  land  tenure  adjustments  would  require  site-specific  NEPA  review  and 
determination  of  mineral  development  potential  in  accordance  with  FLPMA  sections  206 
and  209. 

•  Before  any  potential  land  disposal,  mineral  development  potential  would  be  evaluated 
according  to  FLPMA  sections  206  and  209. 

•  The  BLM  will  retain  existing  withdrawals  not  otherwise  specified  in  the  alternatives. 

•  The  BLM  would  use  voluntary  approaches  to  increase  access  to  lands. 

•  Except  where  specified,  BLM-administered  lands  will  be  retained  in  federal  ownership. 

•  During  the  life  of  this  RMP,  the  BLM  will  continue  to  address  known  trespass  issues;  however, 
additional  trespasses  may  continue  during  the  life  of  the  plan.  Continued  resolution  of  trespass 
issues  will  depend  on  staff  and  funding  availability. 

•  Consolidation  of  public  lands  would  decrease  the  cost  of  public  land  administration  in  the 
Planning  Area  and  enhance  efficiency  in  management  of  the  remaining  public  lands. 

4.6.1. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  the  lands  and  realty  program  from  implementing  the  alternatives  include  land  disposal, 
acquisition,  and  withdrawal,  and  management  that  makes  realty  actions  more  difficult  to  complete. 
Alternative  C  includes  the  largest  area  available  for  disposal  (117,845  acres),  followed  by  Alternative  A 
(115,905  acres),  alternatives  D  and  F  (66,363  acres),  and  alternatives  B  and  E  (24,042  acres).  In  the  past, 
there  has  been  an  overall  net  decrease  of  BLM-administered  land  in  the  Planning  Area,  and  this  trend  is 
expected  to  continue  under  all  the  alternatives.  Land  would  continue  to  be  available  for  community 
expansion  under  all  alternatives,  with  Alternative  C  providing  more  opportunities  for  small-scale 
property  boundary  adjustments  and  agricultural  expansion  for  private  land  owners.  Long-term  impacts 
associated  with  the  withdrawal  and  segregation  of  lands  would  be  the  greatest  under  Alternative  E, 
because  the  BLM  would  recommend  withdrawal  of  the  largest  area,  followed  by  Alternative  B, 
Alternative  A,  alternatives  D  and  F,  and  Alternative  C,  respectively. 

4.6.1. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

This  section  describes  impacts  to  the  lands  and  realty  program  from  management  common  to  all 
alternatives. 

Land  Tenure  Adjustments 

Under  all  alternatives,  acquiring  state  and  private  lands  from  willing  sellers  to  consolidate  the  land 
ownership  pattern  would  result  in  long-term  beneficial  impacts  to  the  lands  and  realty  program  by 
increasing  the  land  base  and  enhancing  the  BLM's  ability  to  effectively  manage  resources  and  resource 
uses  (e.g.,  wildlife  habitats,  riparian/wetland  areas,  special  designations).  Consolidating  public  lands 
also  results  in  long-term  beneficial  impacts  by  improving  access  to  public  lands,  reducing  the  number  of 
easements  needed,  and  helping  reduce  conflicts  from  encroachment  and  subdivision  of  private  land  by 
adjacent  property  owners. 

Considering  opportunities  to  acquire  access  easements  across  private  lands  for  access  to  BLM- 
administered  land  under  all  alternatives  would  result  in  long-term  benefits  to  the  lands  and  realty 
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program  by  eliminating  the  need  for  future  land  acquisitions  to  meet  resource  use  needs  and  reducing 
potential  trespass  conflicts  with  other  landowners.  Identifying  areas  of  interest  for  acquiring 
easements,  which  are  based  on  criteria  listed  in  Appendix  M,  also  would  benefit  the  lands  and  realty 
program. 

Conveyance  of  16,122  acres  of  land  to  the  Westside  Irrigation  District  would  create  long-term  impacts  to 
the  lands  and  realty  program  by  removing  these  lands  from  the  land  base  available  for  land  tenure 
adjustments  and  land  use  authorizations. 

Special  designations  (WSAs,  ACECs,  WSRs)  and  the  designation  of  SRMAs  could  encourage  the 
acquisition  of  adjacent  private  and  state  lands  and  inholdings,  and  affect  the  lands  and  realty  program 
for  as  long  as  these  areas  are  designated.  Acquiring  adjacent  lands  or  inholdings  in  or  surrounding 
designated  areas  would  improve  the  manageability  of  these  areas. 

Similar  to  land  use  authorizations,  requiring  on-the-ground  surveys  (for  paleontological,  cultural,  and 
other  resources)  before  any  land  disposal  action  could  create  long-term  adverse  impacts  to  the  lands 
and  realty  program.  Requiring  resource  inventories,  surveys,  and  analyses  before  land  tenure 
adjustments  and  land  use  authorizations  could  make  it  more  difficult  to  complete  lands  and  realty 
actions.  Site-specific  NEPA  analyses  for  land  tenure  adjustments  and  land  use  authorizations  could 
further  decrease  the  efficiency  of  processing  land  tenure  adjustments  and  land  use  authorizations. 

Ensuring  that  important  Native  American  TCPs  and  historic  properties  are  not  transferred  from  BLM 
ownership  or  affected  by  management  in  ways  that  restrict  or  deny  access  could  affect  the  lands  and 
realty  program  over  the  long  term.  Preventing  land  tenure  adjustments  or  land  use  authorizations  that 
may  affect  these  sites  reduces  the  land  base  available  for  lands  and  realty  actions. 

Considering  opportunities  for  the  acquisition  of  small  parcels  of  land  from  private  landowners  for 
cultural  and  other  resource  values  (such  as  acquiring  the  private  land  portions  of  the  Legend  Rock 
Petroglyph  Site)  would  result  in  long-term  beneficial  impacts  to  the  lands  and  realty  program.  However, 
because  of  the  small  size  of  these  acquisitions,  benefits  would  be  minimal. 

Land  Use  Authorizations 

Under  all  alternatives,  the  BLM  considers  land  use  authorizations  (permits,  grants,  etc.)  on  a  case-by- 
case  basis  consistent  with  other  resource  objectives.  During  processing  of  a  land  use  authorization,  the 
BLM  would  perform  site-specific  inventories  and  NEPA  analyses  for  cultural,  paleontological,  biological, 
and  other  appropriate  resources  as  part  of  the  case-by-case  assessment.  Identifying  these  resources  in 
areas  considered  for  a  land  use  authorization  may  require  mitigation,  implementation  of  BMPs,  and 
other  stipulations,  or  the  BLM  may  deny  the  application.  If  the  BLM  denies  the  application,  there  may 
be  indirect  impacts  to  lands  and  realty  from  an  applicant  pursuing  land  use  authorizations  in  other 
areas. 

Responding  to  R&PP  applications  and  approving  leases  and  conveyances  to  qualified  applicants  would 
benefit  the  lands  and  realty  program  by  providing  locations  for  certain  uses  (e.g.,  shooting  ranges, 
landfills)  that  may  reduce  illegal  use,  trespass,  or  other  issues  on  other  BLM-administered  land. 

Retaining  classification  of  BLM-administered  land  for  the  future  expansion  of  Park  County  landfill  south 
of  Cody  and  of  lands  to  the  north,  south,  and  west  of  the  Worland  landfill  would  have  long-term  impacts 
to  the  lands  and  realty  program  by  classifying  these  areas  in  preparation  of  an  R&PP  lease  or 
conveyance.  These  lands  would  not  be  available  for  other  land  tenure  adjustments  and  land  use 
authorizations. 
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Impacts  specific  to  ROW  and  renewable  energy  development  are  discussed  in  their  respective  sections 
of  this  chapter. 

Withdrawals,  Classifications,  and  Segregations 

Table  4-27  summarizes  withdrawals  and  segregations  by  alternative.  Withdrawals  that  close  areas  to 
operation  of  the  public  land  laws  cause  long-term  impacts  to  the  lands  and  realty  program  by  limiting  or 
restricting  lands  and  realty  actions  in  these  areas.  Reviewing  other  agency  withdrawals  and  BLM- 
administered  power  withdrawals  would  help  the  BLM  determine  whether  the  withdrawals  are  serving  or 
are  needed  for  their  intended  purposes.  Revoked  or  modified  withdrawals  could  open  these  public 
lands  to  allocation  and  management  under  the  public  land  laws  and  mining  laws.  The  BLM  would  open 
restored  U.S.  Bureau  of  Reclamation  (BOR)  lands  to  mineral  location  on  a  case-by-case  basis,  except 
where  said  lands  should  remain  closed  to  mineral  entry  to  meet  other  resource  objectives.  Opening 
public  lands  to  management  and  allocation  would  result  in  long-term  impacts  to  the  lands  and  realty 
program  by  increasing  the  available  land  base  for  land  tenure  adjustments  and  land  use  authorizations. 


Table  4-27.  Withdrawals,  Classifications,  and  Other  Segregations 

in  the  Planning  Area 


Field 

Office 

Name 

Acres  by  Alternative 

Segregates/ 
Withdraws  from 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Land 

Disposal 

Locatable 

Mineral 

Entry 

Resource  Protection 

CYFO 

Stock  Driveway 

37,297 

37,297 

37,297 

37,297 

37,297 

37,297 

■ 

WFO 

Stock  Driveway 

60,452 

60,452 

60,452 

60,452 

60,452 

60,452 

■ 

CYFO 

Cave  and  Karst 

Areas 

0 

836 

836 

853 

836 

853 

■ 

WFO 

Cave  and  Karst 

Areasi 

8,560 

8,560 

8,560 

8,560 

8,560 

8,560 

■ 

CYFO 

Spirit  (Cedar) 
Mountain  Cave 

234 

234 

234 

234 

234 

234 

■ 

■ 

CYFO 

Florsethief/ 
Natural  Trap 
Caves 

519 

519 

519 

519 

519 

519 

■ 

■ 

WFO 

Big  Cedar  Ridge 
Paleontological 
Area 

264 

264 

0 

264 

264 

264 

■ 

■ 

WFO 

Red  Gulch 

Dinosaur 

Tracksite 

1,798 

1,798 

0 

1,798 

1,798 

1,798 

■ 

■ 

WFO 

Castle  Gardens 

Recreation  Site 

110 

110 

110 

110 

110 

110 

■ 

■ 

CYFO 

Beck  Lake 

Scenic  Area 
(Proposed) 

708 

708 

0 

708 

708 

708 

■ 

CYFO 

National 

Flistoric 

Landmark 

72 

72 

72 

72 

72 

72 

■ 
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Table  4-27.  Withdrawals,  Classifications,  and  Other  Segregations 
in  the  Planning  Area  (Continued) 


Field 

Office 

Name 

Acres  by  Alternative 

Segregates/ 
Withdraws  from 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Land 

Disposal 

Locatable 

Mineral 

Entry 

Management  Areas^ 

CYFO 

ACECs 

11,935 

73,953 

0 

11,935 

760,160 

11,935 

■ 

WFO 

ACECs 

22,239 

23,763 

8,560 

24,195 

954,301 

24,195 

■ 

CYFO 

WSRs 

4,518 

6,751 

0 

0 

6,751 

0 

■ 

WFO 

WSRs 

12,129 

15,106 

0 

0 

15,106 

0 

■ 

Other  Segregations 

CYFO 

Cody  Industrial 
Park 

0 

208 

0 

208 

208 

208 

■ 

WFO 

BLM-WSO 

Public  Water 

Reserve 

2,140 

Existing 

2,140 

2,140 

2,140 

2,140 

2,140 

■ 

CYFO 

BLM-WSO 

Public  Water 

Reserve 

625 

625 

625 

625 

625 

625 

■ 

WFO 

BLM-WSO 

Power  Site 

Reservation 

159 

159 

159 

159 

159 

159 

■ 

■ 

CYFO 

BLM  Power  Site 

Reservation 

3,308 

5,619 

3,308 

1,615 

5,619 

1,615 

■ 

■ 

Other  Federal  Agency  Withdrawals 

WFO 

Power  Site 

Classification 

(FERC) 

1,246 

1,246 

1,246 

1,246 

1,246 

1,246 

■ 

■ 

CYFO 

Power  Site 

Classification 
(FERC)  (Clarks 
Fork  of  the 
Yellowstone 
and  Bighorn 
rivers) 

15,696 

24,358 

15,696 

15,696 

24,358 

15,696 

■ 

■ 

CYFO 

Department  of 
Defense  (Lovell 
Military 

Training  Area) 

3,543 

3,543 

3,543 

3,543 

3,543 

3,543 

■ 

■ 

CYFO 

National  Park 

Service  - 
Big  Horn 
Recreation  Area 

15,630 

15,630 

15,630 

15,630 

15,630 

15,630 

■ 

CYFO 

U.S.  Forest 

Service  - 

Wood  River 

Guard  Station 

39 

39 

39 

39 

39 

39 

■ 

■ 

4-412 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Lands  and  Realty 


Table  4-27.  Withdrawals,  Classifications,  and  Other  Segregations 
in  the  Planning  Area  (Continued) 


Field 

Office 

Acres  by  Alternative 

Segregates/ 
Withdraws  from 

Name 

Alternative 

Alternative 

Alternative 

Alternative 

Alternative 

Alternative 

Land 

Locatable 

Mineral 

Entry 

A 

B 

C 

D 

E 

F 

Disposal 

Sources:  BLM  2009a;  BLM  2013a 


Note:  Due  to  overlapping  resources,  numbers  are  not  additive. 

^Acreages  reported  for  withdrawals  in  ACECs  are  BLM-administered  surface  acres.  Case-by-case  withdrawals  from  locatable  mineral  entry  are 
not  included  in  calculations  of  ACEC  withdrawals. 


ACEC 

Area  of  Critical  Environmental  Concern 

U.S. 

United  States 

BLM 

Bureau  of  Land  Management 

WFO 

Worland  Field  Office 

BOR 

Bureau  of  Reclamation 

WSO 

Wyoming  State  Office 

CYFO 

FERC 

Cody  Field  Office 

Federal  Energy  Regulatory  Commission 

WSRs 

Wild  and  Scenic  Rivers 

Alternative  A 

Land  Tenure  Adjustments 

Alternative  A  identifies  a  total  of  115,905  acres  in  the  Planning  Area  for  disposal  by  sale,  exchange,  or 
other  means  (Map  51)  (Appendix  M).  Disposal  can  include  none,  some,  or  all  of  the  mineral  estate.  A 
mineral  potential  report  would  determine  if  a  surface  estate  disposal  includes  none,  some,  or  all  of  the 
mineral  estate.  Alternative  A  identifies  the  remaining  land  base  of  3,071,909  acres  of  BLM-administered 
land  for  retention.  Table  4-28  lists  acreages  associated  with  retention  and  disposal  under  each 
alternative.  Disposal  of  lands  out  of  federal  ownership  could  result  in  indirect  impacts  if  the  new 
landowner  develops  the  land.  Development  of  disposed  land  could  increase  management  difficulties 
and  diminish  resource  values  on  adjacent  BLM-administered  lands  (due  to  visual  impacts,  noise,  barriers 
to  migration,  etc.).  Reducing  the  resource  values  of  BLM-administered  land  could  increase  the  potential 
for  disposal  of  additional  BLM-administered  land  and  result  in  long-term  impacts  to  the  lands  and  realty 
program.  Lands  identified  for  retention  identify  the  BLM-administered  land  base  to  be  kept  in  federal 
ownership;  however,  these  lands  could  still  be  disposed  of  on  a  case-by-case  basis.  Lands  kept  in 
retention  result  in  long-term  impacts  to  the  lands  and  realty  program  because  land  tenure  adjustments 
and  land  use  authorizations  could  occur  on  these  lands,  consistent  with  other  resource  objectives. 

Under  Alternative  A,  the  BLM  would  consider  the  acquisition  of  private  or  state  land  to  enhance 
resource  objectives,  consolidate  management,  and  enhance  public  access  in: 

•  Important  wildlife  areas; 

•  Public  lands  on  the  Bighorn,  Shoshone,  Clarks  Fork  of  the  Yellowstone,  and  Greybull  rivers; 
Gooseberry  Creek;  the  upper  portions  of  Cottonwood  and  Grass  creeks;  and  on  lands  where 
other  riparian  areas  occur  to  enhance  recreational  opportunities  and  wildlife  management; 

•  Lands  with  significant  paleontological  resources  (case  by  case); 

•  Areas  in  the  Bighorn  River  SRMA  for  hunting,  fishing,  boating,  and  camping; 

•  The  Tatman  Mountain  Area  for  recreational  opportunities; 

•  Areas  in  Horse  Mountain,  Trapper  Creek,  and  White  Creek  for  hunting,  fishing,  and  camping; 
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•  The  Brokenback  Logging  Area,  including  North  and  South  Brokenback  creeks  for  hunting,  fishing, 
boating,  and  camping; 

•  Areas  in  the  South  Bighorns  including  Otter  Creek,  Deep  Creek,  Little  Canyon  Creek,  and  along 
the  Nowood  River; 

•  The  Canyon  Creek  area  for  hunting,  fishing,  and  camping; 

•  Area  in  the  Carter  Mountain  ACEC;  and 

•  Bobcat  Draw  WSA. 

Acquiring  these  areas  could  result  in  long-term  beneficial  impacts  to  the  lands  and  realty  program  by 
enhancing  management  efficiency  and  consolidating  land  ownership  in  these  areas.  For  example, 
riparian  restoration  projects  have  a  higher  chance  for  success  when  implemented  along  a  continuous 
corridor  of  BLM-administered  land  than  when  applied  to  discontinuous  tracts  managed  by  multiple 
entities. 

Under  Alternative  A,  considering  Desert  Land  Entry  (DLE)  applications  for  unclassified  lands  on  a  case-by- 
case  basis,  subject  DLE  criteria  (43  CFR  §2520),  would  cause  long-term  impacts  to  the  lands  and  realty 
program  by  removing  these  lands  from  the  land  base  for  potential  land  use  authorizations  and  land 
tenure  adjustments.  Flowever,  because  most  of  the  lands  suitable  for  agricultural  development  in  the 
Planning  Area  have  already  been  transferred  into  private  ownership,  impacts  would  be  minimal. 

Land  Use  Authorizations 

Under  Alternative  A,  the  BLM  considers  land  use  authorizations  on  a  case-by-case  basis  consistent  with 
other  resource  objectives.  BLM  would  not  classify,  open,  or  make  available  any  BLM-administered  lands 
for  agricultural  entry  under  the  Desert  Land  Act  that  meet  one  or  more  of  the  following  criteria: 
unsuitable  topography,  presence  of  sensitive  resources  or  resource  conflicts,  lack  of  water  or  access, 
small  parcel  size,  or  unsuitable  soils.  Impacts  to  lands  and  realty  from  land  use  authorizations  result 
primarily  from  management  actions  associated  with  ROWs,  communications  sites,  and  renewable 
energy,  which  are  discussed  in  their  respective  sections. 

Withdrawals,  Classifications,  and  Segregations 

Under  Alternative  A,  the  BLM  withdraws  72,861  acres  from  locatable  mineral  entry  (Map  9)  and  pursues 
another  115,942  acres  of  land  disposals.  Table  4-27  summarizes  withdrawals  by  area  and  type. 
Withdrawals  that  close  areas  to  operation  of  the  public  land  laws  cause  long-term  impacts  to  the  lands 
and  realty  program  by  limiting  or  restricting  lands  and  realty  actions  in  these  areas. 


Table  4-28.  Land  Retention  and  Disposal  by  Alternative 


Acreage 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Retention 

3,071,909 

3,164,297 

3,069,967 

3,121,558 

3,164,297 

3,121,558 

Disposal 

115,905 

24,042 

117,845 

66,363 

24,042 

66,363 

Source:  BLM  2013a 
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Alternative  B 

Land  Tenure  Adjustments 

Alternative  B  identifies  a  total  of  24,042  acres  in  the  Planning  Area  for  disposal  by  sale,  exchange,  or 
other  means  (Map  52)  (Appendix  M).  Disposal  can  include  none,  some,  or  all  of  the  mineral  estate.  All 
land  actions  to  acquire  or  dispose  of  lands  would  require  a  site-specific  analysis  under  NEPA.  Alternative 
B  identifies  the  remaining  land  base  of  3,164,297  acres  of  BLM-administered  land  for  retention.  Table  4- 
28  lists  acreages  associated  with  retention  and  disposal  under  each  alternative. 

The  impacts  of  retention  and  disposal  would  be  less  than  those  for  Alternative  A,  because  Alternative  B 
identifies  more  areas  for  retention  and  a  fewer  areas  for  disposal. 

Under  Alternative  B,  the  BLM  would  consider  the  acquisition  of  all  areas  identified  under  Alternative  A. 
Under  Alternative  B,  the  BLM  would  also  consider  acquisition  of  the  following: 

•  Private  lands  with  vertebrate  or  other  scientifically  significant  paleontological  resources  and 
values  adjacent  to  public  lands  for  protection  via  exchange,  purchase,  or  donation  from  a  willing 
seller; 

•  Lands  and  interests  in  lands  for  public  access  for  motorized  and/or  mechanized  access  in  the 
Trapper  Creek  RMZ; 

•  Lands  and  interests  in  lands  in  the  Brokenback/Logging  Road  RMZ  including  Luman  Creek  Road, 
Military  Creek  Road,  Dorn  Draw  Road,  and  other  sites  determined  on  a  case-by-case  basis; 

•  Lands  and  interests  in  lands  in  the  South  Bighorns  RMZ  including  Cherry  Creek  Road  to  Hazelton 
Road  Back  Country  Byway  and  Lysite  Mountain,  access  to  lands  within  Spring  Creek,  Spring 
Creek  Road  to  Rome  Hill  Road,  and  other  sites  determined  on  a  case-by-case  basis;  and 

•  Inholdings  and  lands  or  interests  in  lands  within  all  WSA  boundaries. 

Impacts  from  acquisitions  would  be  similar  to  Alternative  A,  although  to  a  slightly  greater  extent 
because  Alternative  B  considers  more  areas  for  acquisition. 

Under  Alternative  B,  the  BLM  would  terminate  existing  DLE  classifications  and  would  not  classify  new 
lands  for  this  purpose.  This  would  result  in  long-term  impacts  to  the  lands  and  realty  program  by 
opening  these  lands  to  allocation  under  the  public  land  laws.  Because  these  areas  are  small  (1,409 
acres),  impacts  from  opening  these  lands  would  be  minimal. 

Under  Alternative  B,  disposing  of  the  federal  mineral  estate  under  the  Cody  Industrial  Park  to  entities 
who  wish  to  purchase  the  surface  estate  would  result  in  long-term  impacts  to  lands  and  realty. 

Disposing  of  the  mineral  (sub-surface)  estate  along  with  the  surface  area  would  eliminate  potential 
issues  associated  with  split-estate  management.  However,  disposing  of  federal  mineral  estate  would 
reduce  the  total  available  land  base  of  federal  minerals  in  the  Planning  Area.  A  mineral  potential  report 
would  determine  if  a  surface  estate  disposal  includes  none,  some,  or  all  of  the  mineral  estate. 

Under  Alternative  B,  pursuing  conservation  easements  on  lands  adjacent  to  areas  managed  as  VRM 
Class  I  and  II  would  result  in  long-term  benefits  to  the  lands  and  realty  program  by  increasing  the  land 
base  available  for  realty  actions  and  increasing  management  effectiveness  in  these  areas. 

Land  Use  Authorizations 

Under  Alternative  B,  the  BLM  would  consider  land  use  authorizations  on  a  case-by-case  basis  consistent 
with  other  resource  objectives.  Impacts  to  lands  and  realty  from  land  use  authorizations  result  primarily 
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from  management  actions  associated  with  ROWs,  communications  sites,  and  renewable  energy,  which 
are  discussed  in  their  respective  sections. 

Withdrawals,  Classifications,  and  Segregations 

Under  Alternative  B,  the  BLM  would  pursue  withdrawals  from  locatable  mineral  entry  on  a  total  of 
314,223  acres  in  the  Planning  Area  (Map  10).  Alternative  B  would  also  pursue  2,724  acres  of  land 
disposals.  Table  4-27  summarizes  withdrawals  by  area  and  type  of  segregation.  Alternative  B  identifies 
more  areas  for  withdrawal  than  Alternative  A,  including  select  ACECs,  WSR  suitable  waterway  segments 
(27,317  acres),  and  the  Cody  Industrial  Park  (208  acres).  Withdrawals  that  close  areas  to  operation  of 
the  public  land  laws  would  result  in  impacts  similar  to  Alternative  A,  although  to  a  greater  extent 
because  Alternative  B  would  withdraw  more  acreage. 

Alternative  C 

Land  Tenure  Adjustments 

Alternative  C  identifies  a  total  of  117,845  acres  in  the  Planning  Area  for  disposal  by  sale,  exchange,  or 
other  means  (Map  53)  (Appendix  M).  Disposal  can  include  none,  some,  or  all  of  the  mineral  estate.  All 
land  actions  to  acquire  or  dispose  of  lands  would  require  a  site-specific  analysis  under  NEPA.  Alternative 
C  identifies  the  remaining  land  base  of  3,069,967  acres  of  BLM-administered  land  for  retention.  Table  4- 
28  lists  acreages  associated  with  retention  and  disposal  under  each  alternative. 

Impacts  from  retention  and  disposal  of  lands  would  be  similar  to  those  for  Alternative  A;  however. 
Alternative  C  identifies  slightly  less  acres  for  retention  and  slightly  more  acres  for  disposal.  As  a  result. 
Alternative  C  identifies  more  area  for  disposal  and  less  area  for  retention  than  all  other  alternatives. 

The  larger  acreages  of  BLM-administered  lands  identified  for  disposal  under  Alternative  C  may  benefit 
private  landowners  and  community  development  more  than  the  other  alternatives. 

Under  Alternative  C,  the  emphasis  for  acquisition  of  lands  and  interests  in  lands  in  recreation  areas  and 
special  designations  is  to  address  use  and  user  conflicts,  public  health  and  safety,  or  resource  protection. 
Long-term  impacts  to  the  lands  and  realty  program  could  result  from  not  identifying  lands  that  could 
increase  management  efficiency  and  help  meet  management  objectives  in  these  areas.  Future 
acquisitions  of  lands  or  interests  in  lands  to  accomplish  these  goals  may  be  more  difficult. 

Under  Alternative  C,  considering  DLE  applications  for  unclassified  lands  on  a  case-by-case  basis  would 
result  in  the  same  impacts  as  for  Alternative  A. 

Under  Alternative  C,  maintaining  the  mineral  estate  under  the  Cody  Industrial  Park  would  result  in  long¬ 
term  adverse  impacts  to  lands  and  realty  by  creating  a  split-surface  estate  where  the  BLM  administers 
sub-surface  minerals  and  a  private  landowner  manages  the  surface  area.  However,  maintaining  the 
federal  mineral  estate  would  retain  the  minerals  in  federal  ownership  and  contribute  to  the  overall 
federal  mineral  land  base  in  the  Planning  Area.  A  mineral  potential  report  would  determine  if  a  surface 
estate  disposal  includes  none,  some,  or  all  of  the  mineral  estate. 

Land  Use  Authorizations 

Under  Alternative  C,  the  BLM  would  consider  land  use  authorizations  on  a  case-by-case  basis  consistent 
with  other  resource  objectives.  Impacts  to  lands  and  realty  from  land  use  authorizations  result  primarily 
from  management  actions  associated  with  ROWs,  communications  sites,  and  renewable  energy,  which 
are  discussed  in  their  respective  sections  in  this  chapter. 
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Withdrawals,  Classifications,  and  Seprepations 

Under  Alternative  C,  the  BLM  would  pursue  locatable  mineral  withdrawals  on  a  total  of  48,095  acres  of 
federal  mineral  estate  in  the  Planning  Area  (Map  11).  Existing  withdrawals  and  segregations  that  are 
not  carried  forward  will  be  allowed  to  expire.  Table  4-27  summarizes  withdrawals  by  area  and  type. 
Withdrawals  that  close  areas  to  operation  of  the  public  land  laws  would  result  in  impacts  similar  to 
Alternative  A,  although  to  a  lesser  extent  because  the  BLM  would  withdraw  fewer  acres  under 
Alternative  C.  Under  Alternative  C,  the  BLM  would  pursue  the  least  area  for  withdrawals  compared  to 
the  other  alternatives. 

Alternative  D 

Land  Tenure  Adjustments 

Alternative  D  identifies  a  total  of  66,363  acres  in  the  Planning  Area  for  disposal  by  sale,  exchange,  or 
other  means  (Map  54)  (Appendix  M).  Disposal  can  include  none,  some,  or  all  of  the  mineral  estate, 
which  would  be  determined  through  a  mineral  potential  report.  All  land  actions  to  acquire  or  dispose  of 
lands  would  require  a  site-specific  analysis  under  NEPA.  Alternative  D  identifies  the  remaining  land  base 
of  3,121,558  acres  of  BLM-administered  land  for  retention  (Map  54).  Table  4-28  lists  acreages 
associated  with  retention  and  disposal  under  each  alternative. 

Impacts  from  retention  and  disposal  of  lands  would  be  less  than  Alternative  A.  Alternative  D  has  more 
area  identified  for  disposal  than  Alternative  B,  but  less  than  alternatives  A  and  C.  Alternative  D  identifies 
more  area  for  retention  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Under  Alternative  D,  management  and  acquisition  of  lands  along  the  Bighorn  River  would  be  similar  to 
Alternative  C,  with  the  addition  of  other  river  tracts  acquired  over  the  life  of  the  plan.  Under  Alternative 
D,  areas  considered  for  acquisition  in  the  Bighorn  River  SRMA  would  be  the  same  as  for  Alternative  A, 
with  similar  long-term  beneficial  impacts.  Similar  to  Alternative  B,  Alternative  D  emphasizes  the 
acquisition  of  lands  for  legal  and  physical  access  in  recreational  areas  to  maximize  recreational 
opportunities.  Acquiring  lands  in  recreational  areas  would  result  in  long-term  benefits  in  these  areas  by 
increasing  management  efficiency,  consolidating  ownership,  and  reducing  the  potential  for  trespass  and 
illegal  access. 

Under  Alternative  D,  considering  DLE  applications  for  unclassified  lands  on  a  case-by-case  basis  would 
result  in  the  same  impacts  as  Alternative  A.  Similar  to  Alternative  B,  disposing  of  the  federal  mineral 
estate  under  the  Cody  Industrial  Park  to  entities  who  wish  to  purchase  the  surface  estate  would  result  in 
long-term  impacts  to  lands  and  realty.  However,  disposing  of  the  mineral  (sub-surface)  estate  along 
with  the  surface  area  would  eliminate  potential  issues  associated  with  split-estate  management 
described  for  Alternative  C.  A  mineral  potential  report  would  determine  if  a  surface  estate  disposal 
includes  none,  some,  or  all  of  the  mineral  estate.  Pursuing  conservation  easements  on  lands  adjacent  to 
areas  managed  as  VRM  Class  I  and  II  would  result  in  long-term  benefits,  but  pursuing  these  easements 
on  a  case-by-case  basis  may  decrease  the  potential  (and  quantity)  of  easements  compared  to 
Alternative  B. 

Land  Use  Authorizations 

Similar  to  the  other  alternatives,  under  Alternative  D,  the  BLM  considers  land  use  authorizations  on  a 
case-by-case  basis,  consistent  with  other  resource  objectives.  Impacts  to  lands  and  realty  from  land  use 
authorizations  result  primarily  from  management  actions  associated  with  ROWs,  communications  sites, 
and  renewable  energy,  which  are  discussed  in  their  respective  sections  in  this  chapter. 
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Withdrawals,  Classifications,  and  Seprepations 

Under  Alternative  D,  the  BLM  would  pursue  withdrawals  from  locatable  mineral  entry  on  a  total  of 
83,321  acres  in  the  Planning  Area  (Map  12).  Alternative  D  also  pursues  625  acres  of  land  disposals. 
Table  4-27  summarizes  withdrawals  by  area  and  type  of  segregation.  Withdrawals  that  close  areas  to 
operation  of  the  public  land  laws  would  have  similar  impacts  to  Alternative  A,  although  to  a  greater 
extent  because  the  BLM  would  withdraw  more  acres  under  Alternative  D.  Under  Alternative  D,  the  BLM 
would  pursue  withdrawals  for  more  acres  than  alternatives  A  and  C  but  fewer  than  alternatives  B  and  E. 

Alternative  E 

Land  Tenure  Adjustments 

Alternative  E  identifies  the  same  acreage  (24,042)  as  Alternative  B  in  the  Planning  Area  for  disposal  by 
sale,  exchange,  or  other  means  (Map  55)  for  community  expansion,  exchanges,  and  other  purposes, 
subject  to  the  disposal  criteria  (Appendix  M).  Also  as  in  Alternative  B,  Alternative  E  identifies  the 
remaining  land  base  of  3,164,297  acres  of  BLM-administered  surface  ownership  for  retention  (Map  55). 
Table  4-28  lists  acreages  associated  with  retention  and  disposal  under  each  alternative. 

Impacts  of  retention  and  disposal  would  be  less  than  Alternative  A,  as  Alternative  E  identifies  the  same 
area  for  disposal  as  Alternative  B.  Along  with  Alternative  B,  Alternative  E  identifies  the  least  amount  of 
acreage  for  standard  disposal  compared  to  alternatives  A,  C,  D  and  F. 

The  areas  considered  for  acquisition  under  Alternative  E  are  the  same  as  Alternative  B,  but  also  include 
lands  and  interests  to  conserve,  enhance,  or  restore  greater  sage-grouse  habitat  in  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres). 

Under  Alternative  E,  the  effects  of  terminating  the  existing  OLE  classifications  and  disposing  of  the 
federal  mineral  estate  under  the  Cody  Industrial  Park  would  be  the  same  as  Alternative  B. 

In  addition  to  the  conservation  easements  pursued  under  Alternative  B,  Alternative  E  also  pursues 
conservation  easements  on  lands  for  the  benefit  of  greater  sage-grouse  habitat.  This  would  result  in 
long-term  benefits  to  the  lands  and  realty  program  by  increasing  the  land  base  available  for  realty 
actions  and  increasing  management  effectiveness  in  these  areas. 

Land  Use  Authorizations 

Under  Alternative  E,  the  BLM  considers  land  use  authorizations  on  a  case-by-case  basis  consistent  with 
other  resource  objectives.  Impacts  to  lands  and  realty  from  land  use  authorizations  would  result 
primarily  from  management  actions  associated  with  ROWs,  communications  sites,  and  renewable 
energy,  which  are  discussed  in  their  respective  sections. 

Withdrawals,  Classifications,  and  Segregations 

Under  Alternative  E,  the  BLM  pursues  withdrawals  from  locatable  mineral  entry  on  a  total  of  1,764,321 
acres  in  the  Planning  Area  (Map  13),  including  withdrawals  in  priority  greater  sage-grouse  habitat  from 
mineral  entry.  As  with  Alternative  B,  Alternative  E  would  pursue  2,764  acres  of  land  disposals.  Table  4- 
27  summarizes  withdrawals  by  area  and  type  of  segregation.  Impacts  from  withdrawals  that  close  areas 
to  operation  of  the  public  land  laws  would  be  similar  to  Alternative  A,  but  to  a  greater  extent  because 
Alternative  E  pursues  withdrawals  on  the  largest  area  of  any  alternative. 
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Alternative  F 

Land  Tenure  Adjustments 

Alternative  F  identifies  the  same  total  as  Alternative  D  in  the  Planning  Area  for  locatable  mineral 
withdrawals  (Map  12)  and  disposals  by  sale,  exchange,  or  other  means  (Map  54)  for  community 
expansion,  exchanges,  and  other  purposes,  subject  to  the  disposal  criteria  (Appendix  M).  Also  as  in 
Alternative  D,  Alternative  F  identifies  the  remaining  land  base  of  3,121,558  acres  of  BLM-administered 
surface  ownership  for  retention  (Map  54).  Table  4-28  lists  acreages  associated  with  retention  and 
disposal  under  each  alternative. 

Like  Alternative  D,  Alternative  F  has  more  area  identified  for  disposal  than  Alternative  B,  but  less  than 
alternatives  A  and  C,  and  identifies  more  area  for  retention  than  alternatives  A  and  C,  but  less  than 
Alternative  B. 

Impacts  from  retention  and  disposal  of  lands  would  be  less  than  Alternative  A. 

Under  Alternative  F,  considering  OLE  applications  for  unclassified  lands  on  a  case-by-case  basis  would 
result  in  the  same  impacts  as  Alternative  A.  Management  of  land  tenure  adjustments  for  the  Cody 
Industrial  Park,  under  Alternative  F  would  be  the  same  as  Alternative  B,  and  impacts  to  the  lands  and 
realty  program  would  be  the  same  as  Alternative  B. 

Alternative  F  pursues  the  same  conservation  easements  associated  with  areas  managed  as  VRM  Class  I 
and  II  as  Alternative  D,  and  impacts  to  the  lands  and  realty  program  would  be  the  same  as  Alternative  D. 
Similar  to  Alternative  E,  Alternative  F  pursues  conservations  easements  to  benefit  greater  sage-grouse 
habitat,  and  effects  would  be  similar  to  those  described  under  Alternative  E. 

Land  Use  Authorizations 

Under  Alternative  F,  the  BLM  would  consider  land  use  authorizations  on  a  case-by-case  basis,  consistent 
with  other  resource  objectives.  Impacts  to  lands  and  realty  from  land  use  authorizations  would  result 
primarily  from  management  actions  associated  with  ROWs,  communications  sites,  and  renewable 
energy,  which  are  discussed  in  their  respective  sections  in  this  chapter. 

Withdrawals,  Classifications,  and  Segregations 

Withdrawals,  classifications,  and  segregations  under  Alternative  F  are  the  same  as  Alternative  D,  and 
impacts  would  be  the  same  as  Alternative  D  (see  Table  4-27). 

4.6.2  Renewable  Energy 

This  section  describes  potential  impacts  to  renewable  energy  development  from  implementing  the 
alternatives.  The  BLM  approves  renewable  energy  facilities  for  wind,  solar,  and  biomass  through  ROW 
authorizations.  Therefore,  the  descriptions  of  impacts  to  ROWs  and  corridors  in  this  chapter  (including 
restrictions  and  avoidance  and  exclusion  areas)  apply  to  renewable  energy  development.  This  section 
focuses  on  management  specific  to  renewable  energy  development  in  the  alternatives  that  would 
increase,  limit,  or  prohibit  renewable  energy  development  (in  addition  to  that  discussed  in  Section  4.6.3 
Rights-of-Way  and  Corridors).  Wind  energy  is  the  only  type  of  anticipated  renewable  energy 
development  in  the  Planning  Area.  Therefore,  this  section  primarily  describes  impacts  to  wind-energy 
development.  Map  56  shows  wind-energy  development  potential  in  the  Planning  Area  based  on  wind 
power  class  ratings.  Impacts  to  geothermal  resources  are  discussed  in  Section  4.2.4  Leasable  Minerals  - 
Geothermal. 
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Adverse  impacts  to  renewable  energy  include  management  that  limits  or  prohibits  the  development  of 
renewable  energy  resources.  Beneficial  impacts  to  renewable  energy  result  from  management  actions 
and  resource  uses  that  increase  the  potential  for  renewable  energy  development.  Conversely,  adverse 
impacts  to  renewable  energy  development  result  from  actions  or  uses  that  decrease  such  development 
potential. 

Direct  impacts  to  renewable  energy  include  management  actions  that  designate  renewable  or  ROW 
energy  avoidance  and  exclusion  areas.  Other  examples  of  direct  impacts  include  resource  uses  that 
conflict  with  or  prohibit  the  development  of  renewable  energy,  such  as  development  of  a  surface  mine 
in  an  area  with  a  high  wind-power-class  rating.  Indirect  impacts  to  renewable  energy  include 
management  actions  that  result  in  subsequent  restrictions,  such  as  management  for  resource  values 
that  require  mitigation,  relocation,  or  denial  of  authorizations  for  renewable  energy.  Impacts  to 
renewable  energy  would  be  long-term. 

4.6.2. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Wind  energy  is  the  most  likely  type  of  renewable  energy  to  be  developed  in  the  Planning  Area; 
however,  due  to  emerging  research  and  technology,  other  types  of  renewable  energy 
development  may  increase  during  the  life  of  the  plan. 

•  With  advances  in  technology,  lands  with  moderate  (Class  2  to  3)  potential  may  become  more 
attractive  for  renewable  energy  development. 

•  Wind-energy  demand  and  development  is  expected  to  increase  during  the  life  of  the  plan 
related  directly  to  energy  prices,  national  and  state  policy  involving  renewable  energy,  and  other 
factors  that  encourage  demand  for  and  development  of  renewable  energy  resources. 

•  Wind-energy  development  will  be  in  accordance  with  the  BLM  Final  Programmatic  EIS  on  Wind 
Energy  Development  on  BLM-Administered  Lands  in  the  Western  United  States,  IM  2009-043 
(Wind  Energy  Development  Policy)  and  any  future  BLM  policy  or  guidance  for  wind-energy 
development. 

•  Increased  development  of  wind-energy  turbines  (or  other  renewable  energy)  also  would 
increase  the  demand  for  ROW  authorizations  for  transmission  lines  to  distribute  produced 
energy  to  the  grid. 

•  The  potential  for  wind-energy  development  in  the  Planning  Area  will  be  in  direct  relation  to 
wind  power  classification  ratings  (Map  56),  proximity  to  transmission  lines,  and  impacts  to  other 
resources  or  resource  uses  (such  as  visual  resources). 

•  For  analysis  purposes,  the  percentage  of  electrical  energy  generated  from  wind  would  increase 
from  0.8  percent  of  total  generation  in  2007  to  2.5  percent  by  2030  (EIA  2009). 

•  Because  the  BLM  authorizes  facilities  and  infrastructure  associated  with  wind,  solar,  and 
biomass  development  through  ROW  grants,  the  location  and  development  of  renewable  energy 
facilities  relates  directly  to  the  ability  of  the  lands  and  realty  staff  to  process  ROW 
authorizations. 

•  Management  objectives  for  other  resources  and  resource  uses  may  limit  the  location  and 
development  of  wind-energy  infrastructure  in  the  Planning  area. 

•  Mapping  of  renewable  energy  potential  (wind  power  classifications)  is  based  on  a  large-scale 
nationwide  mapping  (BLM  2005a).  Site-specific  monitoring  and  testing  may  indicate  areas  with 
higher  (or  lower)  wind-energy  potential  than  previously  identified. 
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•  Wind-energy  development  would  likely  occur  in  areas  open  to  wind-energy  development  more 
than  in  areas  avoided  to  wind-energy  development. 

•  Any  wind-energy  development  would  require  site-specific  NEPA  review. 

4.6.2. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  renewable  energy  development  would  result  from  restrictions  that  limit  or  prohibit 
renewable  energy  development,  including  the  designation  of  renewable  energy  avoidance  and  exclusion 
areas.  Each  alternative  proposes  restrictions  on  renewable  energy  development  to  a  varying  degree  of 
intensity. 

Under  Alternative  A,  no  specific  renewable  energy  avoidance  or  exclusion  areas  are  identified. 
Alternative  E  includes  the  most  restrictions  and  constraints  to  renewable  energy  development,  with 
1,945,204  acres  managed  as  exclusion  areas  and  988,459  acres  managed  as  avoidance  areas. 

Alternative  E  also  includes  the  most  constraints  to  renewable  energy  development  in  ACEC  areas, 
followed  by  alternatives  B,  F,  D,  and  C,  respectively.  Alternative  B  is  the  second  most  constraining 
alternative,  with  1,244,948  acres  managed  as  renewable  energy  exclusion  areas  and  1,691,663  acres 
managed  as  avoidance  areas.  Alternative  C  is  the  least  constraining  to  renewable  energy  development, 
with  148,416  acres  managed  as  renewable  energy  exclusion  areas  and  1,611,040  acres  managed  as 
avoidance  areas.  Management  under  all  alternatives  would  seek  to  minimize  impacts  to  other  resources 
from  renewable  energy  development,  which  may  result  in  adverse  impacts  through  siting  and  design 
requirements  and  mitigation  that  could  limit  development  (such  as  limits  on  allowable  surface 
disturbance  in  priority  greater  sage-grouse  habitat  under  alternatives  D,  E,  and  F). 

4.6.2. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Under  all  alternatives,  the  development  of  renewable  energy  would  consider  the  management  and 
objectives  of  other  resources.  Considering  the  management  of  other  resource  objectives  could  restrict 
the  development  of  renewable  energy  in  certain  areas  or  impose  siting  and  design  requirements  or 
other  mitigation  that  could  limit  the  potential  for  development. 

Government-to-government  consultation  with  potentially  affected  Tribes  could  further  limit  or  restrict 
the  development  of  renewable  energy  in  the  Planning  Area.  Flowever,  consultation  with  Tribes  could 
also  increase  the  potential  for  successful  renewable  energy  development  by  establishing  communication 
with  Tribes  to  allow  for  more  effective  and  collaborative  planning  of  projects. 

Under  all  alternatives,  WSAs  are  closed  to  renewable  energy  development,  which  would  result  in  long¬ 
term  adverse  impacts  by  prohibiting  the  development  of  renewable  energy  in  these  areas. 

Alternative  A 

Under  Alternative  A,  no  specific  renewable  energy  avoidance  or  exclusion  areas  are  identified. 
Renewable  energy  projects  are  considered  on  a  case-by-case  basis.  Flowever,  exclusion  and  avoidance 
areas  for  ROWs  would  apply  to  the  development  of  wind-energy  (and  solar  and  biomass)  facilities. 
Wind-energy  development  also  is  constrained  by  existing  management  policies  and  prohibitions 
involving  lands  with  high  resource  values.  Case-by-case  permitting  of  renewable  energy  projects 
increases  the  processing  timeframe  and  costs  associated  with  these  facilities.  Case-by-case  permitting 
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of  renewable  energy  could  also  result  in  a  distributed  pattern  of  renewable  energy  development  and 
require  additional  ROW  authorizations  to  support  required  infrastructure  such  as  transmission  lines  to 
distribute  the  energy. 

Management  actions  for  ROW  authorizations  would  have  long-term  impacts  to  renewable  energy 
development.  Management  actions  that  restrict  ROW  authorizations  in  areas  of  high  potential  for  wind 
energy  (Map  56)  would  limit  the  potential  for  development  in  these  areas.  Additionally,  management 
for  ROWS  that  limits  or  restricts  the  development  of  ROWs  (including  transmission  lines)  in  areas 
needed  to  connect  renewable  energy  facilities  to  the  electrical  grid  would  also  adversely  impact 
renewable  energy  development. 

Under  Alternative  A,  all  management  for  ROW  exclusion  and  avoidance  applies  to  renewable  energy, 
except  that  renewable  energy  is  open  in  the  following  areas,  all  of  which  are  ROW  avoidance  areas: 

•  Brokenback/Logging  Road  RMZ 

•  South  Bighorns  area 

•  Canyon  Creek  area 

•  Basin  Gardens  Play  Area 

•  Basin  Gardens 

Alternative  A  manages  only  the  fossil  concentration  area  in  the  Big  Cedar  Ridge  ACEC  and  the  Heart 
Mountain  Relocation  Center  National  Historic  Landmark  as  ROW  exclusion  areas. 

Requiring  a  visual  contrast  rating  worksheet  in  VRM  Class  I  areas  for  projects  would  affect  renewable 
energy  development  in  these  areas;  wind  turbines  cause  a  high  degree  of  visual  impact  because  of  their 
size.  A  visual  contrast  rating  worksheet  may  reveal  visual  impacts  of  renewable  development  and  result 
in  mitigation  to  meet  VRM  objectives  in  VRM  Class  I  areas,  or  the  BLM  may  prohibit  development  if 
visual  impacts  cannot  be  adequately  mitigated. 

Alternative  B 

Under  Alternative  B,  a  total  of  251,203  acres  is  open  to  renewable  energy  development  (area  not 
included  in  renewable  energy  avoidance  or  exclusion  areas).  Identifying  areas  open  to  renewable 
energy  development  would  reduce  the  potential  for  adverse  impacts  associated  with  case-by-case 
permitting  described  under  Alternative  A. 

Under  Alternative  B,  a  total  of  1,691,663  acres  are  managed  as  renewable  energy  avoidance  areas. 
Managing  renewable  energy  avoidance  areas  would  create  long-term  adverse  impacts  by  limiting  the 
development  of  renewable  energy  in  these  areas  and  potentially  placing  additional  constraints, 
mitigation,  monitoring,  or  other  stipulations  on  development  approved  in  avoidance  areas.  Under 
Alternative  B,  the  Chapman  Bench,  Foster  Gulch  Paleontological  Area,  McCullough  Peaks  South 
Paleontological  Area,  Rainbow  Canyon,  and  Sheep  Mountain  ACECs  are  managed  as  renewable  energy 
avoidance  areas. 

Under  Alternative  B,  a  total  of  1,244,948  acres  are  managed  as  renewable  energy  exclusion  areas. 
Allocation  of  renewable  energy  exclusion  areas  would  result  in  long-term  adverse  impacts  by  prohibiting 
the  development  of  renewable  energy  in  these  areas.  Under  Alternative  B,  the  Clarks  Fork  Basin/Polecat 
Bench,  Clarks  Fork  Canyon,  and  Rattlesnake  Mountain  ACECs  are  managed  as  renewable  energy 
exclusion  areas. 
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Under  Alternative  B,  all  management  for  ROW  exclusion  and  avoidance  applies  to  renewable  energy 
except  that  renewable  energy  is  excluded  in  the  Brokenback/Logging  Road  RMZ,  which  is  a  ROW 
avoidance  area. 

Designation  of  ACECs  under  Alternative  B  would  create  adverse  impacts  to  renewable  energy  as  these 
areas  are  all  managed  as  renewable  energy  avoidance  or  exclusion  areas.  Renewable  energy 
development  would  be  limited  or  prohibited  in  these  areas. 

Avoiding  wind-energy  development  in  big  game  winter  ranges,  raptor  concentration  areas,  and 
mitigating  wind-energy  development  for  the  protection  of  greater  sage-grouse  nesting,  brood-rearing, 
and  winter  concentration  areas  would  result  in  long-term  adverse  impacts  to  renewable  energy  by 
limiting  development  in  these  areas. 

Managing  areas  within  5  miles  of  trails  and  eligible  NRHP  and  TCP  sites  as  exclusion  areas  for  wind- 
energy  development  (unless  screened  from  the  site  by  intervening  topography)  would  result  in  long¬ 
term  adverse  impacts  to  renewable  energy  by  prohibiting  facilities  in  these  areas. 

Requiring  a  visual  contrast  rating  worksheet  in  VRM  Class  I,  II,  or  III  areas  and  requiring  a  visual 
simulation  and  design  mitigation  for  all  areas  viewable  from  VRM  Class  I  and  II  areas  would  create 
adverse  impacts  to  renewable  energy  development.  Wind  turbines  are  large  structures  and  these  VRM 
requirements  prior  to  project  approval  may  limit  wind-energy  development  in  these  areas  or  necessitate 
certain  design  requirements  that  make  projects  infeasible. 

Alternative  C 

Under  Alternative  C,  a  total  of  1,428,360  acres  are  open  to  renewable  energy  development  (area  not 
included  in  renewable  energy  avoidance  or  exclusion  areas).  Identifying  areas  open  to  renewable 
energy  development  would  reduce  the  potential  for  adverse  impacts  associated  with  case-by-case 
permitting  described  under  Alternative  A.  Implementation  of  Alternative  C  would  result  in  an 
approximate  469  percent  increase  in  area  open  for  renewable  energy  development  compared  to 
Alternative  B. 

Under  Alternative  C,  a  total  of  1,611,040  acres  are  managed  as  renewable  energy  avoidance  areas. 
Long-term  impacts  would  be  similar  to  those  described  for  Alternative  B,  although  to  a  lesser  extent 
because  Alternative  C  allocates  less  acreage. 

Under  Alternative  C,  a  total  of  148,416  acres  are  managed  as  renewable  energy  exclusion  areas. 

Impacts  would  be  the  same  as  for  Alternative  B,  although  to  a  lesser  extent  because  Alternative  C 
allocates  less  acreage. 

Managing  areas  within  5  miles  of  trails  and  eligible  NRHP  and  TCP  sites  as  avoidance  areas  for  wind- 
energy  development  (unless  screened  from  the  site  by  intervening  topography)  would  create  adverse 
long-term  impacts  to  renewable  energy  by  limiting  facilities  in  these  areas.  If  renewable  energy  is 
allowed  in  these  areas,  it  may  require  substantial  siting  and  design  requirements  and  other  BMPs  to 
ensure  the  protection  of  cultural  resources. 

Requiring  a  visual  contrast  rating  worksheet  in  VRM  Class  I  areas  would  result  in  the  same  impacts  to 
renewable  energy  development  as  those  described  under  Alternative  A,  although  to  a  lesser  extent 
because  of  exemptions  in  allocated  ROW  corridors. 
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Alternative  D 

Under  Alternative  D,  a  total  of  1,315,309  acres  are  open  to  renewable  energy  development  (area  not 
included  in  renewable  energy  avoidance  or  exclusion  areas).  Identifying  areas  open  to  renewable 
energy  development  would  reduce  the  potential  for  adverse  impacts  associated  with  case-by-case 
permitting  described  under  Alternative  A.  Alternative  D  would  result  in  approximately  424  percent 
more  area  open  for  renewable  energy  development  than  Alternative  B  and  approximately  8  percent  less 
than  Alternative  C. 

Alternative  D  manages  a  total  of  1,500,395  acres  as  renewable  energy  avoidance  areas.  Long-term 
impacts  would  be  similar  to  Alternative  B,  although  to  a  lesser  extent  because  Alternative  D  allocates 
less  acreage  as  avoidance  areas.  Similar  to  Alternative  B,  Alternative  D  designates  the  Chapman  Bench 
area  and  the  Sheep  Mountain  ACEC  as  a  renewable  energy  avoidance  area. 

Alternative  D  manages  a  total  of  372,110  acres  as  renewable  energy  exclusion  areas.  Impacts  would  be 
the  same  for  Alternative  B,  although  to  a  greater  extent  because  Alternative  D  allocates  more  acreage  as 
exclusion  areas. 

Collocating  renewable  energy  ROWs  where  possible  in  the  Southern  Bighorns  ERMA  may  result  in  long¬ 
term  impacts  to  renewable  energy  development  by  limiting  the  location  of  renewable  energy  facilities 
and  related  infrastructure  (e.g.,  roads  and  transmission  lines)  in  this  area. 

Avoiding  wind-energy  projects  in  big  game  winter  range,  raptor  concentration  areas,  and  greater  sage- 
grouse  PHMAs  would  result  in  long-term  impacts  to  renewable  energy  similar  to  Alternative  B. 

Avoidance  in  these  areas  would  constrain  the  development  of  wind  resources. 

Avoiding  surface-disturbing  activities  (including  renewable  energy  development)  up  to  3  miles  from 
important  cultural  sites  and  requiring  the  use  of  BMPs  to  avoid,  minimize  and/or  compensate  adverse 
impacts  would  result  in  lesser  long-term  adverse  impacts  to  renewable  energy  than  those  described 
under  alternatives  B  and  C.  If  renewable  energy  development  is  allowed  in  these  areas,  authorization 
may  require  substantial  siting  and  design  requirements  and  other  BMPs  to  protect  important  cultural 
sites. 

Requiring  a  visual  contrast  rating  worksheet  in  VRM  Class  I  areas  would  result  in  the  same  impacts  to 
renewable  energy  development  as  those  described  under  Alternative  A. 

Alternative  E 

Under  Alternative  E,  a  total  of  254,151  acres  are  open  to  renewable  energy  development  (areas  not 
included  in  renewable  energy  avoidance  or  exclusion  areas),  which  is  slightly  more  than  Alternative  B 
(251,203  acres),  and  impacts  to  renewable  energy  development  would  be  similar  to  those  described 
under  Alternative  B. 

Under  Alternative  E,  a  total  of  988,459  acres  are  managed  as  renewable  energy  avoidance  areas  and 
1,945,204  acres  are  managed  as  renewable  energy  exclusion  areas  (Map  60).  Alternative  E  allocates 
additional  acreage  (700,256  acres)  as  renewable  energy  exclusion  areas  in  comparison  to  Alternative  B. 
The  single  largest  contributing  factor  to  the  increase  in  renewable  energy  exclusion  areas  under 
Alternative  E,  compared  to  Alternative  B,  is  the  management  of  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres).  The  amount  of  renewable  energy  exclusion  areas  (61  percent  of  the  BLM- 
administered  surface  in  the  Planning  Area)  may  affect  the  ability  of  project  proponents  to  site 
renewable  energy  on  BLM-administered  surface  lands.  In  addition.  Alternative  E  manages  24  percent  of 
BLM-administered  surface  lands  as  a  ROW  avoidance  area,  potentially  adversely  affecting  the  ability  of 
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proponents  to  develop  on  inholdings  and  other  non  BLM-administered  lands  that  would  require  a  BLM 
ROW  for  access  or  new  electrical  transmission  to  move  generated  power  off-site.  However,  wind- 
energy  potential  is  generally  low  across  the  Planning  Area  (66  percent  is  classified  as  "poor"  and  25 
percent  "marginal"),  and  the  BLM  anticipates  that  even  with  these  additional  restrictions,  renewable 
energy  development  on  BLM-administered  land  would  be  approved  at  the  same  rate  as  Alternative  B, 
and  impacts  would  be  similar  to  Alternative  B. 

Management  for  cultural  sites,  VRM,  and  other  considerations  that  could  affect  the  development  of 
renewable  energy  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to  renewable  energy 
would  be  the  same  as  Alternative  B. 

Alternative  F 

Under  Alternative  F,  a  total  of  607,429  acres  are  open  to  renewable  energy  development  (areas  not 
included  in  renewable  energy  avoidance  or  exclusion  areas).  Identifying  areas  open  to  renewable 
energy  development  would  reduce  the  potential  for  adverse  impacts  associated  with  case-by-case 
permitting  described  under  Alternative  A.  Alternative  F  would  manage  more  area  open  for  renewable 
energy  development  than  alternatives  B  and  E,  but  less  than  alternatives  C  and  D. 

Under  Alternative  F,  a  total  of  2,507,581  acres  are  managed  as  renewable  energy  avoidance  areas,  the 
most  of  any  alternative.  Alternative  F  allocates  292,949  acres  as  renewable  energy  exclusion  areas, 
which  is  more  than  Alternative  C,  but  less  than  alternatives  E,  B,  and  D,  respectively  (Map  61). 
Alternative  F  manages  habitat  (including  big  game  winter  ranges  and  raptor  concentration  areas) 
consistent  with  Alternative  D,  except  that  Alternative  F  manages  the  Greater  Sage-Grouse  PHMAs  ACEC 
as  a  renewable  energy  avoidance  area.  Within  the  Greater  Sage-Grouse  PHMAs  ACEC,  the  BLM  only 
authorizes  new  applications  for  wind  power  development  where  a  proponent  could  demonstrate  that 
no  declines  in  greater  sage-grouse  PHMA  populations  would  occur.  In  addition,  proponents  are  not 
permitted  to  exceed  one  disturbance  per  640  acres  or  disturb  more  than  3  percent  of  sagebrush  habitat 
in  PHMAs.  Long-term  impacts  under  Alternative  F  would  be  similar  to  Alternative  D,  except  that 
additional  "no  decline"  requirements  and  stricter  surface  disturbance  restrictions  in  priority  greater 
sage-grouse  habitat  would  place  additional  limitations  on  the  ability  to  develop  renewable  energy 
resources.  Unlike  Alternative  E,  Alternative  F  allows  new  ROWs,  subject  to  applicable  surface 
disturbance  restrictions,  to  access  private  and  state  inholdings,  reducing  potential  adverse  effect  on 
renewable  energy  development  in  these  non  BLM-administered  lands.  However,  as  noted  under 
Alternative  E,  because  wind-energy  potential  is  generally  low  across  the  Planning  Area,  the  effects  of 
additional  restrictions  on  renewable  energy  may  be  limited. 

Management  for  cultural  sites,  VRM,  and  other  considerations  that  could  affect  the  development  of 
renewable  energy  under  Alternative  F  are  the  same  as  Alternative  D,  and  impacts  to  renewable  energy 
would  be  the  same  as  Alternative  D. 

4.6.3  Rights-of-Way  and  Corridors 

This  section  describes  the  potential  impacts  to  ROWs  and  corridors  from  implementation  of  the 
alternatives.  ROWs  are  for  infrastructure  and  facilities  that  are  in  the  public  interest  and  require 
authorization  for  location  over,  under,  on,  or  through  BLM-administered  land.  A  ROW  grant  is  a  land 
use  authorization  for  a  specific  area  of  public  land  for  certain  types  of  projects,  such  as  developing 
roads,  pipelines,  transmission  lines,  and  communication  sites.  Renewable  energy  facilities  (wind,  solar, 
biomass)  are  also  authorized  through  a  ROW,  and  impacts  discussed  in  this  section  apply  to  ROW 
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authorizations  for  renewable  energy.  However,  specific  impacts  to  renewable  energy  from 
management  under  the  alternatives  are  discussed  in  Section  4.6.2  Renewable  Energy.  This  section 
focuses  on  how  management  actions  could  impact  ROWs  and  corridors  by  increasing,  limiting,  or 
preventing  the  potential  for  these  authorizations. 

The  most  common  type  of  adverse  impact  to  ROWs  results  from  restrictions  that  limit  or  prohibit  the 
location  of  ROWs  or  corridors  because  of  other  resource  values  and  objectives.  Adverse  impacts  result 
from  implementing  management  actions  that  influence  or  modify  the  location,  size,  or  design  of  a  ROW 
authorization,  require  substantial  mitigation,  or,  in  some  cases,  preclude  approval  of  the  application. 
Beneficial  impacts  to  ROWs  and  corridors  result  from  management  actions  that  increase  the  area 
available  for  ROWs  and  reduce  restrictions  on  ROW  authorizations.  Direct  impacts  to  ROWs  and 
corridors  can  result  from  management  actions  that  allocate  an  area  for  ROW  avoidance  or  exclusion,  or 
management  actions  that  designate  specific  ROW  corridors  or  concentration  areas.  Indirect  impacts  to 
ROWS  and  corridors  can  result  from  management  that  results  in  subsequent  restrictions  on  ROW 
authorizations,  such  as  management  for  resource  values  or  uses  that  require  mitigation,  relocation,  or 
denial  of  ROW  authorizations.  All  impacts  to  ROWs  would  be  long-term. 

4.6.3. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  ROW  grants  will  be  directly  proportional  to  the  development  of  other  resources  and  resource 
uses  in  the  Planning  Area. 

•  In  terms  of  major  utility  lines,  companies  would  focus  first  on  the  maintenance  and  upgrading  of 
existing  lines  before  undertaking  new  construction  of  major  utility  lines  in  the  Planning  Area. 

•  New  construction  of  major  infrastructure  and  utility  facilities  will  be  based  on  public  need  and 
demand. 

•  ROWS  will  be  granted  to  qualified  individual,  business,  or  government  entities  in  a  manner 
which  protects  natural  resources  associated  with  public  lands  and  adjacent  lands,  whether 
administered  by  the  government  or  a  private  entity  (43  CFR  2801). 

•  At  ROW  renewal,  existing  ROWs  would  be  allowed  to  continue  without  cost  prohibitive 
restrictions,  where  appropriate.  In  general  grants  would  be  allowed  to  continue  under  existing 
constraints. 

•  Existing  ROWs  and  communication  sites  would  be  managed  to  protect  valid  existing  rights. 

•  If  the  current  rate  of  ROW  development  continues,  designated  corridors  should  adequately 
meet  future  needs  over  the  life  of  the  plan.  Under  this  rate  of  development,  corridors  may 
eventually  be  more  intensely  used,  but  unsafe  or  unreliable  conditions  are  not  anticipated. 

•  ROW  corridors  and  communication  site  concentration  areas  are  designated  as  the  preferred 
future  locations  for  ROWs. 

•  ROW  authorizations  would  require  the  appropriate  level  of  site-specific  environmental  analysis. 

4.6.3. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  ROWS  and  corridors  would  result  from  management  actions  that  limit,  prohibit,  or  increase 
the  potential  for  ROWs  and  include  the  management  of  ROW  avoidance  and  exclusion  areas,  ROW 
corridors,  and  resource  specific  restrictions  and  stipulations  on  surface-disturbing  activities  and  ROW 
authorizations.  ROW  avoidance  and  exclusion  areas  would  both  result  in  adverse  impacts  by  prohibiting 
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or  limiting  the  development  of  ROWs  and  potentially  resulting  in  additional  constraints,  mitigation,  and 
other  stipulations.  ROW  avoidance  and  exclusion  areas  are  the  greatest  under  alternatives  E  (2,933,608 
acres)  and  B  (2,936,142  acres)  followed  by  alternatives  D  and  F  (2,449,464  acres).  Alternative  C 
(1,180,748  acres),  and  Alternative  A  (1,002,090  acres).  Alternative  A  includes  the  most  area  allocated 
for  ROW  corridors  (787,618  acres)  which  would  reduce  the  potential  for  resource  conflict  and  additional 
mitigation  or  modification  of  ROW  facilities,  followed  by  alternatives  D  and  F  (131,852  acres),  and 
alternatives  B,  C,  and  E  allocating  the  least  (133,184  acres).  Overall,  Alternative  C  has  the  lowest  level  of 
constraints  that  would  prohibit  ROW  authorizations  and  may  result  in  the  greatest  number  of  new 
ROWS  and  communication  sites.  Alternative  E  includes  the  most  constraints  that  would  limit  or  prohibit 
ROW  authorizations  and  would  result  in  the  fewest  new  ROWs  and  communication  sites. 

4.6.3. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Withdrawing  areas  from  locatable  mineral  entry  or  closing  areas  to  oil  and  gas  development  may  reduce 
requests  for  ROWs  and  other  land  use  authorizations.  Flowever,  closure  of  these  areas  may  concentrate 
ROWS  in  other  parts  of  the  Planning  Area  that  are  open  to  mineral  exploration  and  development. 

All  alternatives  include  limitations  and  restrictions  on  surface-disturbing  activities,  including  ROWs. 
Restrictions  on  surface-disturbing  activities  result  in  long-term  adverse  impacts  to  ROWs  by  limiting  or 
prohibiting  the  authorization  of  ROWs  or  corridors  to  meet  other  resource  objectives.  Limitations  and 
restrictions  on  ROWs  may  also  require  modification  of  the  location,  size,  or  design  of  facilities  associated 
with  a  ROW  grant.  Management  of  ROWs  in  areas  with  limitations  on  surface-disturbing  activities  may 
require  additional  mitigation  and  monitoring  to  ensure  ROW  development  and  operation  is  in 
accordance  with  established  resource  management  objectives. 

Managing  ROW  exclusion  areas  would  result  in  long-term  impacts  to  ROWs  and  corridors  by  prohibiting 
or  limiting  ROWs  in  these  areas.  Management  of  ROW  exclusion  areas  may  prohibit  the  location  of 
ROWS  along  the  most  direct  route  for  the  intended  purpose  (for  linear  infrastructure  such  as 
transmission  lines).  This  may  result  in  increased  potential  for  additional  ROW  authorizations  in  other 
locations. 

Allocating  ROW  avoidance  areas  would  increase  mitigation  costs  to  ensure  that  development  is 
consistent  with  management  objectives  for  other  resources.  Managing  ROW  avoidance  areas  would 
result  in  long-term  adverse  impacts  to  ROWs  by  limiting  the  development  of  ROWs  in  these  areas  and 
potentially  placing  additional  constraints,  mitigation,  monitoring,  and  other  stipulations  on  any  ROWs 
that  are  approved  in  avoidance  areas.  All  alternatives  manage  the  following  areas  as  ROW  avoidance 
areas: 

•  Areas  having  a  25  percent  slope  or  greater 

•  Cave  and  karst  areas 

•  The  Spanish  Point  Karst  ACEC 

•  WSAs 

Under  all  alternatives,  providing  reasonable  access  through  ROW  authorizations  on  BLM-administered 
land  for  access  to  private  land  would  result  in  long-term  beneficial  impacts  by  allowing  ROW 
authorizations  to  private  landowners  and  preventing  potential  trespass  and  illegal  access  issues. 
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Requiring  on-the-ground  surveys,  resource  inventories,  and  site-specific  NEPA  analysis  prior  to  any 
surface-disturbing  activity  (including  ROW  authorizations)  could  require  modification  to  the  location, 
size,  or  design  of  facilities  and  infrastructure  or,  in  some  cases,  preclude  approval  of  the  proposal.  These 
adverse  impacts  would  primarily  occur  from  the  implementation  of  management  actions  designed  to 
protect  resources  and  limit  impacts  to  those  resources  from  surface-disturbing  activities.  Management 
that  results  in  the  relocation  or  redesign  of  proposed  ROWs  would  increase  processing  timeframes 
related  to  ROW  authorizations.  This  impact  would  be  further  increased  if  relocation  resulted  in  longer 
linear  routes  or  placement  of  ROWs  in  areas  that  are  difficult  to  develop.  If  avoidance  of  sensitive 
resources  is  not  possible,  other  mitigation  measures  would  be  required,  such  as  application  of  height 
and  color  specifications  that  serve  to  redesign  ROWs  to  meet  the  goals  and  objectives  for  other 
resources. 

Management  of  recreation  management  areas  (SRMAs  and  ERMAs)  and  special  designations  including 
ACECs  and  WSRs  would  affect  ROW  authorizations  in  these  areas  by  applying  restrictions  and 
stipulations  on  surface-disturbing  activities  and  ROW  development  consistent  with  management 
objectives.  Management  prescriptions  in  these  areas  generally  limit  the  location  of  ROWs  or  prescribe 
mitigation,  BMPs,  or  monitoring  to  minimize  adverse  impacts  from  development  and  operation. 

Mitigation  measures,  surface  use  restrictions,  and  timing  limitations  on  surface  disturbance  in  wildlife, 
threatened  and  endangered  species,  and  riparian  habitat  would  have  long-term  impacts  to  ROWs  by 
prohibiting  or  limiting  the  potential  for  ROW  authorizations  in  these  areas.  Limiting  or  prohibiting  ROW 
authorizations  in  these  areas  may  induce  ROW  authorizations  in  other  areas  to  meet  public  use  and 
demand.  Seasonal  timing  limitations  for  surface-disturbing  activities  (including  ROWs)  in  wildlife  habitat 
could  cause  additional  adverse  impacts  to  ROWs  by  requiring  construction  activities  to  start  and  stop  at 
certain  times  of  the  year;  which  could  increase  costs  associated  with  ROW  development. 

Management  to  meet  VRM  objectives  could  affect  the  location,  route,  height,  and  color  of  proposed 
ROWS  and  associated  facilities.  Additional  effort  would  be  required  to  design  projects  to  meet  the 
objectives  of  the  specific  VRM  class  designation  of  an  area  in  which  a  ROW  is  proposed.  Because  ROWs 
would  generally  be  compatible  with  VRM  Class  IV  objectives,  this  classification  would  allow  increased 
opportunities  for  ROW  authorizations.  This  is  also  true  for  VRM  Class  III  objectives;  however,  some 
additional  project  planning  may  be  necessary  in  VRM  Class  III  areas  to  ensure  that  the  landscape  is 
partially  retained.  Surface-disturbing  activities  in  areas  managed  as  VRM  Class  II  and  VRM  Class  I  would 
be  limited  or  would  require  mitigation  to  minimize  visual  contrasting  elements  of  projects.  Under  all 
alternatives,  VRM  objectives  would  be  considered  before  authorizing  land  uses  that  may  affect  the 
visual  character  of  the  landscape.  VRM  class  allocations  by  alternative  would  potentially  limit  or  prevent 
ROW  authorizations  and  are  discussed  below  under  each  alternative. 

Designating  ROW  corridors  could  benefit  ROW  authorizations  associated  with  minerals  development 
and  major  utility  projects.  ROW  development  would  benefit  from  placement  in  a  corridor  where  land 
use  conflicts  have  been  eliminated  or  reduced.  Designated  corridors  are  intended  to  reduce  resource 
and  land  use  conflicts  as  much  as  possible;  which  could  reduce  the  potential  for  modification,  or 
mitigation  needed  to  approve  a  ROW  and  develop  infrastructure  and  facilities.  Designating  and 
preferring  the  location  of  ROW  authorizations  in  corridors  could  also  create  adverse  impacts  to  ROWs  by 
preventing  the  location  of  ROWs  along  the  most  direct  route  for  the  intended  purpose,  or  preventing 
additional  ROW  authorizations  in  a  corridor  that  may  compromise  system  safety  and  reliability.  This 
may  result  in  increased  potential  for  additional  ROW  authorizations  and  additional  resource  surveys  and 
site-specific  environmental  analysis;  which  could  increase  costs  and  timeframes  for  ROW  authorization 
and  development. 
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Alternative  A 

Resource  Uses 

Under  Alternative  A,  a  total  of  787,618  acres  of  BLM-administered  surface  are  designated  for  ROW 
corridors  (Map  63).  Designating  ROW  corridors  would  result  in  impacts  similar  to  those  described  under 
Impacts  Common  to  All  Alternatives. 

Under  Alternative  A,  a  total  of  940,943  acres  are  managed  as  ROW  avoidance  areas  (Map  63). 

Allocation  of  ROW  avoidance  areas  would  result  in  long-term  adverse  impacts  by  limiting  ROW 
authorizations  in  these  areas.  Under  Alternative  A,  the  BLM  designates  a  total  of  61,147  acres  as  ROW 
exclusion  areas  (Map  63).  Managing  ROW  exclusion  areas  can  result  in  long-term  adverse  impacts  by 
prohibiting  ROW  authorizations  in  these  areas. 

Under  Alternative  A,  authorization  of  communication  site  facilities  would  occur  on  a  case-by-case  basis, 
and  encourage  development  within  designated  areas,  while  co-locating  new  communication  sites  where 
possible.  Avoiding  the  placement  of  aboveground  facilities  such  as  powerlines  along  major 
transportation  routes  would  result  in  long-term  impacts  to  ROWs  by  limiting  the  location  of 
aboveground  facilities  along  already  disturbed  areas.  Therefore,  ROW  authorizations  may  be  more  likely 
to  be  developed  in  previously  undisturbed  areas,  which  may  require  additional  resource  inventories  and 
surveys  before  ROW  authorization,  and  depending  on  the  presence  of  resources,  additional  mitigation 
and  monitoring. 

Under  Alternative  A,  a  case-by-case  development  of  renewable  energy  could  result  in  a  distributed 
pattern  of  renewable  energy  development  and  require  additional  ROW  authorizations  to  support 
required  infrastructure,  such  as  transmission  lines,  to  distribute  the  energy. 

Special  Designations 

Management  of  ROW  avoidance  and  exclusion  areas  in  ACECs  and  other  special  management  areas 
would  result  in  adverse  impacts  to  ROWs  by  limiting  or  prohibiting  ROW  authorizations  in  these  areas. 
Under  Alternative  A,  the  BLM  manages  the  fossil  concentration  area  of  the  Big  Cedar  Ridge  ACEC  as  a 
ROW  exclusion  area  and  management  in  ACECs  would  result  in  67,727  acres  of  ROW  avoidance  areas. 
Prohibiting  surface-disturbing  activities  (including  construction  and  development  of  ROWs)  above  cave 
and  cave  passages  in  the  Sheep  Mountain  Anticline  ACEC  would  result  in  adverse  impacts  to  ROWs  by 
prohibiting  authorizations  in  these  areas. 

Avoiding  surface-disturbing  activities  within  %  mile  of  the  Nez  Perce  NHT  would  result  in  adverse 
impacts  to  ROWs  by  limiting  ROW  authorizations  in  these  areas.  Avoiding  surface-disturbing  activities  in 
the  immediate  vicinity  of  important  cultural  resources  and  canals  and  in  view  within  %  mile  of  significant 
segments  of  the  Bridger  Trail  and  the  Fort  Washakie  to  Meeteetse  to  Red  Lodge  T rail  would  also  result 
in  adverse  impacts  to  ROWs  by  limiting  ROW  authorizations  in  these  areas. 
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Resources 

Prescribing  specific  timing  limitations  under  Alternative  A  could  eliminate  the  potential  for  discretionary 
seasonal  limitations  when  reviewing  and  approving  ROW  authorizations.  Additionally,  avoiding  or 
excluding  surface-disturbing  activities  (including  ROWs)  during  portions  of  the  year  may  limit  the 
development  of  ROWs  in  these  areas  by  creating  start/stop  cycles  in  construction  and  operation  that 
may  make  projects  infeasible.  Under  Alternative  A,  the  following  areas  include  timing  limitations  for 
ROW  avoidance  or  exclusion: 

•  Big  game  crucial  winter  range  (1,324,371  acres)  from  November  15  through  April  30 

•  Greater  sage-grouse  nesting  and  early  brood-rearing  habitats  within  2  miles  of  occupied  greater 
sage-grouse  leks  (834,543  acres)  or  in  identified  greater  sage-grouse  nesting  and  brood-rearing 
habitat  outside  the  2-mile  buffer  from  March  15  to  July  15  (February  1  to  July  31  in  CYFO) 

•  Greater  sage-grouse  winter  concentration  areas  from  November  15  to  March  14 

•  Within  %-mile  radius  of  any  active  raptor  nest  sites  (337,662  acres)  from  February  1  through 
July  31 

Managing  VRM  Class  I  (141,127  acres)  and  VRM  Class  II  (340,784  acres)  areas  may  result  in  adverse 
impacts  to  ROWs  by  limiting  development  that  would  not  meet  associated  VRM  objectives  or  may 
require  specific  design  or  mitigation  guidelines  for  ROW  authorization. 

Alternative  B 

Resource  Uses 

Under  Alternative  B,  a  total  of  133,184  acres  of  BLM-administered  surface  are  designated  for  ROW 
corridors  (Map  64).  Management  of  ROW  corridors  would  result  in  similar  impacts  as  under  Alternative 
A,  although  to  a  lesser  extent  because  Alternative  B  would  designate  654,434  fewer  acres  as  ROW 
corridors  compared  to  Alternative  A. 

Alternative  B  manages  a  total  of  2,710,695  acres  as  ROW  avoidance  areas  (Map  64).  Managing  ROW 
avoidance  areas  would  result  in  adverse  impacts  similar  to  Alternative  A,  although  to  a  greater  extent 
because  Alternative  B  manages  1,769,752  more  acres  as  ROW  avoidance  areas  than  Alternative  A. 
Alternative  B  manages  a  total  of  225,447  acres  as  ROW  exclusion  areas  (Map  64).  Managing  ROW 
exclusion  areas  would  result  in  adverse  impacts  similar  to  Alternative  A,  although  to  a  greater  extent 
because  Alternative  B  manages  164,300  more  acres  as  ROW  exclusion  than  Alternative  A. 

Under  Alternative  B,  prohibiting  communication  sites  in  all  avoidance  and  exclusion  areas  and  requiring 
the  co-location  of  sites  would  create  long-term  impacts  to  ROWs.  ROW  avoidance  and  exclusion  areas 
comprise  a  large  portion  (2,936,142  acres)  of  the  Planning  Area  under  Alternative  B,  and  prohibiting 
communications  sites  in  these  areas  could  prevent  the  location  of  these  sites  in  operator-preferred 
locations.  As  a  result,  additional  ROWs  and  associated  facilities  may  be  required  in  less  than  optimal 
locations,  from  an  operator's  perspective,  to  meet  the  goals  and  objectives  of  a  project  and  meet 
community  expansion  and  telecommunications  needs.  Additionally,  a  closure  of  Tatman  Mountain  for 
emergency  communications  would  adversely  impact  the  dispatch  abilities  of  Big  Florn  County 
emergency  services  (i.e.,  ambulance,  fire,  search  and  rescue,  and  law  enforcement). 

Concentrating  aboveground  facilities  along  major  transportation  routes  would  have  long-term  impacts 
on  the  lands  and  realty  program  by  encouraging  ROW  development  in  already  disturbed  areas,  which 
may  decrease  potential  mitigation  and  monitoring  and  reduce  processing  time.  Conversely,  preferring 
concentration  of  aboveground  facilities  in  these  areas,  along  with  prohibiting  construction  in  ROW 
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exclusion  areas  and  limiting  these  facilities  in  ROW  avoidance  areas,  may  prevent  the  location  of 
aboveground  facilities  along  the  most  direct  route  for  the  intended  purpose.  This  may  result  in 
increased  potential  for  additional  ROW  authorizations,  and  associated  resource  surveys  and  site-specific 
environmental  analysis,  which  could  increase  costs  and  time  for  ROW  authorization  and  development. 

Considering  night  skies  in  the  evaluation  of  ROW  applications  and  applying  BMPs  as  appropriate  could 
increase  the  processing  time  and  costs  for  ROWs  and  potentially  limit  the  approval  of  ROW 
authorizations  when  impacts  cannot  be  adequately  mitigated. 

Special  Designations 

Managing  ROW  avoidance  and  exclusion  areas  in  ACECs  and  other  Management  Areas  would  result  in 
adverse  impacts  similar  to  Alternative  A,  although  to  a  greater  extent  because  Alternative  B  would 
designate  more  ACECs.  Under  Alternative  B,  management  in  ACECs  would  result  in  56,942  acres  of  ROW 
exclusion  areas  and  245,480  acres  of  ROW  avoidance  areas.  Alternative  B  includes  more  ROW 
avoidance  and  exclusion  areas  in  ACECs  compared  to  Alternative  A.  Prohibiting  surface-disturbing 
activities  (including  construction  and  development  of  ROWs)  above  cave  and  cave  passages  in  the  Sheep 
Mountain  Anticline  ACEC  would  result  in  the  same  adverse  impacts  as  those  described  under  Alternative 
A.  Managing  all  lands  with  wilderness  characteristics  specifically  to  preserve  their  wilderness 
characteristics  under  Alternative  B  would  result  in  long-term  impacts  to  ROWs  by  avoiding  or  prohibiting 
surface-disturbing  activities  in  these  areas. 

Management  for  NHTs  and  Other  Historic  Trails  would  result  in  adverse  impacts  to  ROWs  similar  to 
Alternative  A,  although  to  a  greater  extent  because  Alternative  B  avoids  surface-disturbing  activities  in  a 
larger  area  (within  5  miles  of  the  Nez  Perce  NHT  and  Other  Historic  Trails).  Exempting  existing  utility 
corridors  from  this  restriction  within  5  miles  of  other  trails  may  reduce  adverse  impacts  to  ROW 
corridors  compared  to  Alternative  A. 

Under  Alternative  B,  avoiding  surface-disturbing  activities  in  view  within  5  miles  of  Heart  Mountain 
Relocation  Center  National  Historic  Landmark  would  result  in  adverse  impacts  by  limiting  ROW 
authorizations  in  these  areas  or  requiring  mitigation  or  other  stipulations  to  minimize  impacts  to  Heart 
Mountain. 

Prohibiting  surface-disturbing  activities  in  all  WSR  suitable  waterway  segments  would  result  in  adverse 
impacts  to  ROWs  by  preventing  ROW  authorizations  in  these  areas. 

Resources 

Mitigation  measures,  surface-use  restrictions,  and  timing  limitations  on  surface  disturbance  in  wildlife, 
threatened  and  endangered  species  and  riparian  habitat  would  result  in  impacts  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  B  places  more  restrictions  on  surface-disturbing 
activities  in  these  areas  and  has  more  areas  with  restrictions. 

Alternative  B  manages  big  game  crucial  winter  range  (1,324,371  acres)  as  ROW  avoidance  areas.  There 
would  be  more  adverse  impacts  to  ROWs  in  these  areas  than  under  Alternative  A  because  Alternative  B 
avoids  areas  year-round. 
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Under  Alternative  B,  impacts  to  ROWs  from  management  of  greater  sage-grouse  would  be  similar  to 
Alternative  A,  although  to  a  greater  extent  because  Alternative  B  has  more  year-round  restrictions. 
Alternative  B  manages  the  following  areas  as  ROW  mitigation  or  exclusion  areas: 

•  Within  0.6  mile  of  occupied  greater  sage-grouse  leks  (117,398  acres) 

•  Within  3  miles  of  occupied  greater  sage-grouse  leks  (1,526,277  acres)  or  in  identified  nesting 
and  early  brood-rearing  habitat  outside  the  3-mile  buffer  from  February  1  through  July  31 

•  Greater  sage-grouse  winter  concentration  areas 

•  Greater  sage-grouse  Key  Habitat  Areas  (1,232,583  acres) 

Timing  limitations  for  the  protection  of  nesting  raptors  would  result  in  impacts  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  B  includes  larger  buffer  areas  associated  with  timing 
limitations. 

Managing  the  Absaroka  front  as  a  ROW  avoidance  area  (130,872  acres)  would  result  in  adverse  impacts 
to  ROWS  by  limiting  authorizations  in  this  area  or  requiring  mitigation  and  monitoring  to  reduce  adverse 
impacts  to  resource  values. 

Avoiding  surface-disturbing  activities  (including  ROW  authorizations)  in  view  within  5  miles  of  important 
cultural  sites  where  the  integrity  of  setting  is  a  contributing  element  of  NRHP  significance  may  result  in 
adverse  impacts  to  ROWs,  especially  major  ROWs  that  have  larger  surface  disturbance  and  higher 
potential  to  affect  the  integrity  of  setting.  Exempting  designated  utility  corridors  from  this  restriction 
would  reduce  impacts  to  linear  ROWs  in  designated  corridors.  Under  Alternative  B,  management  of 
cultural  resources  would  have  greater  adverse  impacts  to  ROWs  than  Alternative  A. 

Impacts  from  VRM  would  be  similar  to  those  under  Alternative  A,  except  more  area  is  managed  as  VRM 
Class  I  (154,359  total  acres)  and  VRM  Class  II  (1,784,854  total  acres);  which  would  increase  the 
restrictions  designed  to  protect  visual  resources  and  would  subsequently  decrease  opportunities  for 
ROW  authorizations  in  these  areas. 

Alternative  C 

Resource  Uses 

Alternative  C  designates  a  total  of  133,184  acres  of  BLM-administered  surface  for  ROW  corridors  (Map 
65).  Impacts  to  ROWs  from  the  designation  of  ROW  corridors  would  be  similar  to  those  described  under 
Alternative  B,  because  Alternative  C  designates  a  similar  acreage  of  ROW  corridors. 

Alternative  C  manages  a  total  of  1,173,162  acres  as  ROW  avoidance  areas  and  7,586  acres  as  ROW 
exclusion  areas  (Map  65).  Managing  ROW  avoidance  would  result  in  impacts  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  C  manages  232,219  more  acres  as  ROW  avoidance 
areas.  Conversely,  Alternative  C  manages  53,561  less  acres  as  ROW  exclusion  areas  compared  to 
Alternative  A,  reducing  impacts  to  ROWs  from  this  management  compared  to  that  alternative. 
Alternative  C  manages  more  area  as  ROW  avoidance  areas  and  less  area  as  ROW  exclusion  areas  than 
Alternative  A,  and  fewer  avoidance  and  exclusion  areas  than  alternatives  B  and  D. 

Avoiding  the  placement  of  aboveground  facilities  such  as  powerlines  along  major  transportation  routes 
under  Alternative  C  would  result  in  the  same  long-term  impacts  as  Alternative  A.  Under  Alternative  C, 
the  authorization  of  communication  site  facilities  would  be  the  same  as  Alternative  A,  and  would  result 
in  the  same  impacts  as  Alternative  A. 
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Special  Designations 

Management  of  ACECs  would  result  in  adverse  impacts  similar  to  Alternative  A  by  limiting  authorizations 
in  these  areas,  although  to  a  lesser  extent  because  Alternative  C  manages  only  two  ACECs. 

Management  in  the  Spanish  Point  Karst  ACEC  would  create  6,298  acres  of  ROW  avoidance  area,  the 
least  ROW  avoidance  and  exclusion  areas  in  ACECs  compared  to  the  other  alternatives. 

Avoiding  surface-disturbing  activities  within  %  mile  of  the  Nez  Perce  NHT  would  result  in  impacts  similar 
to  Alternative  A.  Avoiding  surface-disturbing  activities  in  view  within  %  mile  of  other  trails  would  result 
in  impacts  similar  to  Alternative  A,  although  to  a  greater  extent.  Alternative  C  includes  all  regionally 
important  prehistoric  and  historic  trails  (i.e..  Other  Historic  Trails);  Alternative  A  includes  only  significant 
segments  of  the  Bridger  Trail  and  the  Fort  Washakie  to  Meeteetse  to  Red  Lodge  Trail.  Exempting 
existing  utility  corridors  from  this  restriction  would  further  reduce  adverse  impacts  compared  to 
Alternative  A.  Management  of  NHTs  and  other  trails  would  result  in  fewer  adverse  impacts  to  ROWs 
than  alternatives  A  and  B. 

Resources 

Exempting  Oil  and  Gas  Management  Areas  (Map  24)  and  ROW  corridors  (Map  65)  from  seasonal 
stipulations  would  have  long-term  beneficial  impacts  to  ROWs  and  corridors  by  increasing  the  potential 
for  authorizations  in  these  areas,  allowing  year-round  construction,  and  eliminating  the  potential  for 
discretionary  seasonal  limitations  applied  to  ROW  authorizations  in  these  areas.  Mitigation  measures, 
surface  use  restrictions,  and  timing  limitations  on  surface  disturbance  in  wildlife,  threatened  and 
endangered  species,  and  riparian  habitat  would  result  in  fewer  impacts  than  Alternative  A  because 
Alternative  C  includes  fewer  restrictions  in  these  areas. 

Adverse  impacts  to  ROWs  from  management  of  greater  sage-grouse  under  Alternative  C  would  be 
similar  to  under  Alternative  A,  except  that  shorter  periods  associated  with  certain  seasonal  limitations 
could  reduce  impacts  from  project  delay  and  disruption  to  a  greater  extent  under  this  alternative. 

Under  Alternative  C,  there  would  be  fewer  adverse  impacts  to  ROWs  from  management  of  raptor  nests 
than  under  the  other  alternatives  because  Alternative  C  includes  a  smaller  buffer  area  (%  mile) 
associated  with  seasonal  restrictions. 

Managing  cultural  resources  would  result  in  adverse  impacts  to  ROWs  similar  to  Alternative  B,  although 
to  a  lesser  extent  because  Alternative  C  reduces  the  avoidance  area  to  a  %-mile  buffer.  Under 
Alternative  C,  there  would  be  fewer  adverse  impacts  to  ROWs  from  managing  cultural  resources  than 
under  any  other  alternative. 

Under  Alternative  C,  impacts  from  VRM  would  be  similar  to  Alternative  A,  except  Alternative  C  manages 
slightly  less  area  as  VRM  Class  I  (140,976  acres)  and  VRM  Class  II  (333,027  acres).  This  could  decrease 
the  level  of  restrictions  designed  to  protect  visual  resources  and  may  increase  opportunities  for  ROW 
authorizations  in  the  Planning  Area. 

Alternative  D 

Resource  Uses 

Alternative  D  manages  a  total  of  131,852  acres  of  BLM-administered  surface  for  ROW  corridors  (Map 
66).  Alternative  D  would  result  in  impacts  to  ROWs  from  the  designation  of  ROW  corridors  similar  to 
those  described  under  Alternative  B,  because  the  alternatives  designate  similar  amounts  of  area  for 
ROW  corridors.  Alternative  D  has  more  area  designated  for  ROW  corridors  than  alternatives  B  and  C, 
but  less  than  Alternative  A. 
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Alternative  D  manages  a  total  of  2,408,662  acres  as  ROW  avoidance  areas  (Map  66).  Designating  these 
avoidance  areas  would  cause  adverse  impacts  similar  to  Alternative  A,  although  to  a  greater  extent 
because  Alternative  D  designates  1,467,719  more  acres  than  Alternative  A. 

Alternative  D  manages  a  total  of  40,802  acres  as  ROW  exclusion  areas.  Managing  these  exclusion  areas 
would  result  in  impacts  similar  to  Alternative  A,  although  to  a  lesser  extent  because  Alternative  D 
designates  20,345  fewer  acres  than  Alternative  A. 

Avoiding  the  placement  of  aboveground  powerlines  in  the  areas  identified  under  Alternative  D  would 
result  in  adverse  impacts  to  linear  ROWs  by  limiting  these  authorizations  in  the  identified  areas.  If  the 
BLM  authorizes  aboveground  powerlines  in  these  areas,  specific  design  guidelines  and  mitigation  may 
be  required  to  reduce  adverse  impacts  to  resource  values.  Under  Alternative  D,  the  authorization  of 
communication  site  facilities  would  be  the  same  as  Alternative  A,  and  would  result  in  the  same  impacts 
as  Alternative  A. 

Considering  night  skies  in  the  evaluation  of  ROW  applications  would  result  in  the  same  impacts  as 
Alternative  B. 

Special  Designations 

Managing  ROW  avoidance  and  exclusion  areas  in  ACECs  and  other  management  areas  would  result  in 
adverse  impacts  similar  to  Alternative  A,  although  to  a  greater  extent  because  Alternative  D  includes 
more  ACECs  and  other  management  areas  and  more  acreage  of  these  areas.  Under  Alternative  D, 
management  in  ACECs  would  result  in  13,619  acres  of  ROW  exclusion  areas  and  81,765  acres  of  ROW 
avoidance  areas.  ACEC  designations  under  Alternative  D  would  result  in  more  ROW  avoidance  and 
exclusion  areas  compared  to  alternatives  A  and  C,  but  less  than  Alternative  B.  Allowing  minor  ROW 
authorizations  and  other  minor  surface-disturbing  activities  in  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  ACEC  and  the  Foster  Gulch  Paleontological  ACEC  only  if  preceded  by  a  paleontological 
survey  may  result  in  adverse  impacts  by  limiting  ROW  authorizations  in  these  areas.  Designating  the 
Chapman  Bench  Management  Area  would  result  in  3,425  acres  of  ROW  avoidance  area.  Prohibiting 
surface-disturbing  activities  (including  ROW  construction  and  development)  above  caves  and  cave 
passages  in  the  Sheep  Mountain  Anticline  ACEC  would  result  in  adverse  impacts  similar  to  Alternative  A. 

Prohibiting  development  with  a  moderate  or  strong  contrast  in  the  viewshed  of  the  Fleart  Mountain 
Relocation  Camp  would  result  in  adverse  impacts  similar  to  Alternative  B,  although  to  a  greater  extent 
because  Alternative  B  only  avoids  surface-disturbing  activities  in  view  within  5  miles  of  the  Fleart 
Mountain  National  Flistoric  Landmark.  Flowever,  under  Alternative  D,  the  BLM  may  authorize  more 
ROWS  that  could  result  in  less  than  moderate  contrast  in  this  area  compared  to  Alternative  B. 

Avoiding  surface-disturbing  activities  up  to  3  miles  from  the  NFIT  (and  2  miles  from  Other  Flistoric  Trails) 
where  the  setting  is  an  important  aspect  of  the  trail  would  cause  impacts  to  ROWs  similar  to  Alternative 
B,  although  to  a  lesser  extent  because  Alternative  D  includes  less  acreage  (distance  from  NFIT  and  Other 
Flistoric  Trails).  Similar  to  alternatives  B  and  C,  exempting  these  restrictions  in  existing  utility  corridors 
would  reduce  these  impacts  in  ROW  corridors.  Under  Alternative  D,  management  of  NFITs  and  historic 
trails  would  result  in  greater  adverse  impacts  to  ROWs  than  alternatives  A  and  C,  but  less  than 
Alternative  B. 

Resources 

Impacts  to  ROWS  from  management  of  big  game  crucial  winter  range  would  be  similar  to  Alternative  A, 
although  to  a  lesser  extent  because  of  the  exemption  of  Oil  and  Gas  Management  Areas  from 
discretionary  big  game  seasonal  limitations. 
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Impacts  to  ROWS  from  management  of  greater  sage-grouse  would  be  greater  than  under  Alternative  A, 
because  Alternative  D  includes  more  restrictions  and  timing  limitations  inside  and  outside  greater  sage- 
grouse  PHMAs.  Alternative  D  only  authorizes  major  overhead  powerlines  in  greater  sage-grouse  PHMAs 
if  they  are  constructed  within  0.5  miles  of  existing  115  kV  or  greater  powerlines  or  within  a  designated 
corridor,  which  could  increase  the  costs  and  complexity  of  utility  projects  by  limiting  development  to 
specific  corridors  where  construction,  maintenance,  and  repairs  must  be  coordinated  with  other  utility 
owners. 

Management  of  raptor  nests  would  result  in  similar  adverse  impacts  to  ROWs  as  under  Alternative  A, 
although  to  a  lesser  extent  because  Alternative  D  includes  less  acreage  associated  with  restrictions  and 
seasonal  limitations.  Under  Alternative  D,  there  would  be  more  impacts  from  management  of  raptor 
nests  than  under  Alternative  C,  but  less  than  under  alternatives  A  and  B. 

Managing  the  Absaroka  Front  Management  Area  with  measures  to  protect  wildlife  habitat  would  cause 
adverse  impacts  similar  to  Alternative  B. 

Management  of  cultural  resources  would  result  in  adverse  impacts  to  ROWs  similar  to  Alternative  B, 
although  to  a  lesser  extent  because  Alternative  D  includes  less  avoidance  area  (3  miles).  Under 
Alternative  D,  adverse  impacts  to  ROWs  from  management  of  cultural  resources  would  be  less  than 
Alternative  B,  but  greater  than  Alternative  C. 

Impacts  from  VRM  would  be  similar  to  those  under  Alternative  A,  except  that  Alternative  D  manages 
more  area  as  VRM  Class  II  (731,812  total  acres),  which  may  increase  the  restrictions  designed  to  protect 
visual  resources  and  would  subsequently  decrease  opportunities  for  ROW  authorizations  in  these  areas. 
Compared  to  the  other  alternatives.  Alternative  D  includes  more  area  designated  as  VRM  Class  I  and 
VRM  Class  II  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Alternative  E 

Resource  Uses 

Alternative  E  includes  the  same  ROW  corridors  Alternative  B  (a  total  of  133,184  acres  of  BLM- 
administered  surface),  and  impacts  would  be  similar  to  Alternative  B.  However,  under  Alternative  E,  in 
greater  sage-grouse  Key  Habitat  Areas  the  BLM  only  allows  below  ground  ROWs  in  designated  ROW 
corridors  and  only  allows  new  ROWs  in  corridors  containing  existing  authorizations  if  the  entire  footprint 
of  the  new  ROW  is  within  the  existing  ROW  footprint.  These  additional  requirements  may  require 
modification  of  the  location,  size,  or  design  of  facilities  associated  with  ROW  corridors,  which  could 
affect  the  ability  of  proponents  to  use  these  areas  for  new  ROW  placement  compared  to  alternatives  A 
or  B.  In  addition,  the  BLM  relocates  existing  designated  ROW  corridors  crossing  greater  sage-grouse  Key 
Habitat  Areas  without  authorized  ROWs  or  undesignates  the  entire  corridor.  Undesignating  corridors 
would  limit  future  potential  routes  for  ROWs  and  could  limit  the  ability  to  access  renewable  energy  or 
other  resources  to  a  greater  extent  than  under  other  alternatives. 

Alternative  E  manages  a  total  of  2,933,608  acres  as  ROW  avoidance  and  exclusion  areas,  which  is 
1,931,518  acres  more  than  Alternative  A.  Impacts  from  managing  ROW  avoidance  and  exclusion  areas 
would  be  similar  to  Alternative  B.  However,  Alternative  E  would  allow  new  ROWs  where  needed  to 
access  valid  existing  rights,  with  a  preference  toward  the  re-use  of  existing  access  routes,  thus 
decreasing  adverse  effects  on  valid  existing  rights.  Any  new  access  routes  would  be  subject  to  the  3 
percent  cap  on  disturbance,  and  reclamation  to  remediate  other  existing  disturbance  would  be 
implemented  before  new  ROW-related  disturbances  would  be  permitted  in  areas  that  exceed  that  cap. 
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Communication  site  management  under  Alternative  E  is  similar  to  Alternative  B,  and  impacts  would  be 
similar  to  Alternative  B,  but  to  a  greater  extent  because  more  area  is  managed  as  ROW  avoidance  and 
exclusion  areas. 

Management  for  aboveground  facilities,  night  skies  evaluations,  and  other  resource  use  considerations 
that  could  affect  ROW  development  under  Alternative  E  would  be  the  same  as  Alternative  B. 

Special  Designations 

Management  of  ROWs  in  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC,  would  be  the  same  as  Alternative  B,  and  impacts  would  be  similar  to  those 
described  under  Alternative  B.  In  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  the  BLM  would 
pursue  opportunities  to  remove,  bury,  or  modify  existing  powerlines  and  would  amend  existing  ROW 
grants  during  the  ROW  renewal  process  to  require  features  that  enhance  sage-grouse  habitat  security. 
This  ACEC-specific  management  would  place  additional  constraints  and  mitigation  stipulations  on 
existing  ROW  grants,  which  would  produce  adverse  impacts. 

Resources 

Alternative  E  would  manage  wildlife  habitat,  cultural  sites,  and  other  resource  considerations  consistent 
with  Alternative  B,  except  that  Alternative  E  would  manage  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  (1,232,583  acres)  as  a  ROW  energy  exclusion  area  and  allows  only  below  ground  ROWs  in 
designated  ROW  corridors  within  this  ACEC. 

Alternative  F 

Resource  Uses 

Alternative  F  includes  the  same  ROW  corridors  as  Alternative  D  (a  total  of  131,852  acres  of  BLM- 
administered  surface),  and  impacts  would  be  similar  to  Alternative  D.  However,  in  PHMAs,  the  BLM 
places  timing  restrictions  on  the  construction  or  new  transmission  line  ROWs  in  ROW  corridors.  These 
additional  requirements  may  require  modification  of  facility  construction  timing  that  could  affect  ROW 
development  in  those  corridors.  In  addition,  the  BLM  relocates  existing  designated  ROW  corridors 
crossing  greater  sage-grouse  PHMAs  without  authorized  ROWs  or  undesignates  the  entire  corridor. 
Undesignating  corridors  would  limit  future  potential  routes  for  ROWs  and  could  limit  the  ability  to 
access  renewable  energy  or  other  resources.  Under  Alternative  F,  the  BLM  manages  2,315,730  acres  as 
ROW  avoidance  and  133,734  acres  as  ROW  exclusion  areas;  1,374,787  and  72,587  acres  more  than 
Alternative  A,  respectively.  Impacts  from  managing  ROW  avoidance  and  exclusion  areas  would  be 
similar  to  Alternative  D;  however.  Alternative  F  would  manage  92,932  acres  of  stock  driveways  as  ROW 
exclusion  areas  whereas  Alternative  D  would  manage  the  same  areas  as  ROW  avoidance  areas. 

However,  Alternative  E  would  allow  new  ROWs  where  needed  to  access  valid  existing  rights,  with  a 
preference  toward  the  re-use  of  existing  access  routes,  thus  decreasing  adverse  effects  on  valid  existing 
rights.  Any  new  access  routes  would  be  subject  to  the  3  percent  cap  on  disturbance. 

Under  Alternative  F,  the  authorization  of  communication  site  facilities  would  be  similar  to  Alternative  A, 
and  would  result  in  similar  impacts,  but  to  a  greater  extent  because  more  area  is  managed  as  ROW 
avoidance  and  exclusion  areas  than  under  Alternative  A. 

Management  for  aboveground  facilities  and  other  resource  use  considerations  that  could  affect  ROW 
development  under  Alternative  F  are  the  same  as  Alternative  D,  and  impacts  would  be  the  same  as 
described  under  Alternative  D.  Management  for  night  skies  evaluations  under  Alternative  F  are  the 
same  as  Alternative  B,  and  impacts  would  be  the  same  as  described  under  Alternative  B. 
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Special  Designations 

Management  of  ROWs  in  special  designations  under  Alternative  F,  except  in  the  Greater  Sage-Grouse 
PHMAs  ACEC,  is  the  same  as  Alternative  D,  and  impacts  would  be  similar  to  Alternative  D.  In  the  Greater 
Sage-Grouse  PHMAs  ACEC,  the  BLM  allows  the  maintenance  and  continued  operation  of  existing 
communications  towers  and  other  structures  but  could  stipulate  additional  upgrades  (e.g.,  installing 
anti-perching  devices,  minimizing  wires  and  other  collision  hazards,  and  retrofitting  existing  towers  to 
discourage  use  by  raptors)  where  needed  to  protect  greater  sage-grouse.  Such  requirements  could 
increase  costs  for  ROW  grantees  but  would  not  preclude  continued  use  of  the  ROW.  Like  Alternative  E, 
Alternative  F  allows  only  below  ground  ROWs  in  designated  ROW  corridors  within  the  Greater  Sage- 
Grouse  PHMAs  ACEC. 

Resources 

Alternative  F  manages  wildlife  habitat,  cultural  sites,  and  other  resource  considerations  consistent  with 
Alternative  D  within  greater  sage-grouse  priority  habitat  managed  as  part  of  the  Greater  Sage-Grouse 
PHMAs  ACEC  (1,116,698  acres).  In  the  Greater  Sage-Grouse  PHMAs  ACEC,  proponents  are  not 
permitted  to  exceed  one  disturbance  per  640  acres  or  disturb  more  than  3  percent  of  sagebrush  habitat 
in  PHMAs;  reclamation  to  remediate  existing  disturbance  would  need  to  be  implemented  before  new 
ROW-related  disturbances  would  be  permitted  in  areas  that  exceed  the  disturbance  cap.  Long-term 
impacts  under  Alternative  F  would  be  similar  to  Alternative  D,  except  that  these  stricter  surface 
disturbance  restrictions  in  greater  sage-grouse  PHMAs  (35  percent  of  BLM-administered  surface  lands) 
would  limit  the  ability  to  develop,  or  increase  the  cost  and  difficulty  of  siting  new  ROWs  compared  to 
alternatives  A  and  D  through  a  large  portion  of  the  Planning  Area. 

4.6.4  Comprehensive  Travel  and  Transportation  Management 

This  section  describes  potential  impacts  to  access  and  travel  management  from  managing  other 
resources  or  resource  uses.  The  CTTM  program  operates  as  a  support  program,  rather  than  a  resource 
in  and  of  itself,  because  it  supports  other  management  activities  in  the  Planning  Area.  The  CTTM 
program  addresses  planning  for  OHV  activities  and  other  motorized  vehicle  use,  and  the  travel  needs  for 
all  BLM-administered  resource  management  programs  for  such  activities  as  mineral  extraction,  livestock 
grazing,  habitat  enhancement  projects,  and  recreation.  The  program  responds  to  a  need  to  maintain  an 
adequate  transportation  system  to  provide  access  to  and  use  of  public  land  resources.  Travel 
designations  for  motorized  travel  (open,  limited,  closed)  include  off-road  vehicles. 

For  the  purposes  of  this  analysis,  adverse  impacts  to  travel  and  transportation  management  are  those 
that  restrict  travel  (e.g.,  managing  areas  as  closed  or  limited  to  motorized  travel,  or  road  closures).  In 
general,  adverse  impacts  to  CTTM  are  greater  when  areas  are  closed  to  motorized  travel  than  when 
travel  is  limited.  Management  limiting  motorized  travel  to  designated  roads  and  trails  is  more  restrictive 
than  limiting  travel  to  existing  roads  and  trails  and  would  therefore  result  in  greater  adverse  impacts  to 
CTTM.  Limiting  travel  to  designated  roads  and  trails  only  allows  motorized  vehicle  use  in  areas  defined 
with  specific  signage  or  areas  identified  in  travel  management  plans.  Beneficial  impacts  result  from 
management  that  increases  the  number  or  quality  of  roads  and  trails,  or  that  provides  opportunities  for 
access  on-  or  off-road  using  motorized,  mechanized,  equestrian,  or  foot  travel.  Beneficial  impacts  also 
include  improvements  to  travel  that  reduce  potential  health  and  safety  concerns  associated  with  travel 
and  transportation  use  in  the  Planning  Area. 

This  section  does  not  address  the  adverse  or  beneficial  impacts  of  travel  and  transportation 
management  on  other  resources  and  resource  uses.  While  impacts  from  travel  and  transportation 
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management  to  other  program  areas  do  occur  and  are  considered  as  part  of  travel  management 
planning,  in  this  RMP,  these  types  of  impacts  are  described  under  the  resource  or  resource  use  affected 
by  this  management.  For  example,  Section  4.4.6  Wildlife  addresses  the  impacts  to  elk  from  seasonal 
closures  in  elk  crucial  winter  range,  while  this  section  addresses  the  impacts  of  this  restriction  to  access 
and  travel  across  BLM-administered  lands. 

Direct  impacts  to  CTTM  include  actions  that  restrict  or  enhance  road  or  trail  use  in  the  Planning  Area. 
Direct  impacts  include  closures  or  rerouting  of  trails  and  roads  due  to  safety  concerns  such  as  shooting 
ranges  and  H2S-related  health  concerns.  Indirect  impacts  result  from  management  that  limits,  restricts, 
or  enhances  development  or  activities  that  require  travel  and  transportation  use  and  access  (e.g.,  ROW 
development,  recreation,  withdrawals). 

4.6.4. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  The  analysis  assumes  OHV  designations  are  to  be  fully  implemented  5  years  after  approval  of 
this  RMP. 

•  The  greater  the  area  of  authorized  roads  open  to  motorized  vehicles,  the  greater  the  benefit  to 
travel  management.  Reductions  to  road  density  result  in  beneficial  impacts  to  some  resources 
(e.g.,  big  game,  soils),  but  may  require  additional  effort  for  users  (e.g.,  longer  travel  routes). 

•  Demand  for  new  ROWs  or  access  is  expected  to  decrease  because  there  is  existing 
infrastructure.  ROW  applications  for  energy  related  transportation  facilities  (e.g.,  roads, 
pipelines)  are  expected  to  increase  with  the  number  of  RFDs. 

•  Existing  ROWs  granted  to  other  parties  for  access  across  the  public  lands  are  not  affected  by 
this  RMP. 

•  The  average  road  width  is  12  feet. 

4.6.4. 2  Summary  of  Impacts  by  Alternative 

Impacts  to  CTTM  would  result  from  travel  designations  that  open,  limit,  or  close  areas  to  travel. 
Additional  impacts  would  result  from  management  that  affects  the  number  or  quality  of  roads  and  trails, 
or  management  that  affects  opportunities  for  access  on-  or  off-road  using  motorized,  mechanized, 
equestrian,  or  foot  travel. 

Alternative  C  would  result  in  the  most  new  road  and  trail  development,  primarily  due  to  the  larger 
acreage  open  to  cross-country  motorized  travel,  followed  by  alternatives  D  and  F,  B,  A,  and  E.  Under 
alternatives  D  and  F,  the  BLM  specifically  establishes  the  most  new  trails  and  roads  for  motorized, 
mechanized,  and  primitive  recreational  uses,  but  it  does  not  manage  as  many  acres  as  open  to  cross¬ 
country  motorized  travel  as  under  Alternative  C. 

ROW  exclusion  areas  would  prohibit  all  ROW  actions  including  the  construction  of  new  roads  that  could 
be  used  for  motorized  vehicle  use  under  Alternative  E,  unless  they  can  be  co-located  with  existing  ROWs 
only  to  access  valid  existing  rights.  ROW  exclusion  areas  would  restrict  the  development  of  new  travel 
routes  most  under  alternatives  E  and  B,  followed  by  alternatives  F,  A,  D,  and  C. 

Alternatives  B  and  E  include  the  most  limitations  on  and  closures  to  motorized  and  mechanized  vehicle 
use  for  resource  protection.  Therefore,  these  alternatives  would  cause  the  greatest  adverse  impacts  to 
access  opportunities  for  motorized  vehicle  use,  followed  by  alternatives  F,  D,  A,  and  C. 
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Alternatives  B  and  E  limit  the  most  acreage  to  designated  roads  and  trails  in  the  Planning  Area 
(2,416,378  acres),  followed  by  alternatives  F  (1,820,427  acres),  D  (1,159,557  acres),  C  (1,020,748  acres), 
and  A  (797,077  acres).  The  area  limited  to  existing  roads  and  trails  is  greatest  under  Alternative  A 
(2,137,574  acres)  followed  by  alternatives  C  (2,137,574  acres),  D  (1,955,943  acres),  F  (1,295,072  acres),  E 
(592,742  acres),  and  B  (592,563  acres).  Alternatives  E  and  B  close  the  largest  area  to  motorized  vehicle 
use  (170,253  acres),  followed  by  Alternative  A  (68,115  acres),  alternatives  D  and  F  (61,010  acres),  and  C 
(9,274  acres).  Due  to  the  size  of  the  Planning  Area  and  the  limited  number  of  new  projected  roads, 
restrictions  on  motorized  and/or  mechanized  travel  on  existing  routes  may  have  a  greater  effect  on 
travel  and  transportation  management  than  the  miles  or  location  of  new  road  development. 

Overall,  Alternative  C  would  cause  the  fewest  adverse  impacts  (and  the  most  benefits)  to  CTTM, 
followed  by  alternatives  D,  A,  F,  B,  and  E. 

4.6.4. 3  Detailed  Analysis  of  Alternatives 

Each  of  the  alternatives  includes  an  increase  in  the  level  of  travel  management  planning  to  improve 
travel  management  in  the  Planning  Area.  Certain  resource  management  actions  would  result  in  adverse 
impacts  to  CTTM  by  placing  limitations  on  the  development  of  new  routes  or  limiting  access  to  portions 
of  the  Planning  Area  in  ways  that  affect  the  ability  to  meet  multiple-use  objectives. 

Impacts  Common  to  All  Alternatives 

Management  of  resources  and  resource  uses  that  affect  travel  and  transportation  management  include 
mineral  resources,  recreation,  special  designations,  soil,  water,  cave  and  karst  resources,  fish  and 
wildlife  resources,  special  status  species,  cultural  resources,  and  paleontological  resources.  Appendix  R 
includes  a  travel  designation  matrix  that  describes  specific  travel  management  designations  by  area. 
Unless  otherwise  specified,  motorized  vehicle  use  on  BLM-administered  land  is  limited  to  existing  roads 
and  trails  on  an  interim  basis  until  completion  of  travel  management  planning.  Terms  "interim  existing 
roads  and  trails"  or  "existing  roads  and  trails"  are  used  throughout  the  document  to  identify  areas  of 
low  travel  management  planning  priority.  Interim  existing  roads  and  trails  may  be  maintained  for 
continued  access  until  completion  of  a  travel  management  plan. 

Increased  development  for  oil  and  gas  and  other  minerals  would  modify  the  road  network  by  creating 
new  travel  routes,  which  would  provide  new  travel  and  access  opportunities  throughout  the  Planning 
Area.  Under  Alternative  A,  approximately  50  percent  of  anticipated  new  road  development  would  be  oil 
and  gas  related  (Appendix  T),  and  this  development  would  increase  access  and  provide  opportunities  for 
recreational  travel,  particularly  for  OFIVs.  Routine  and  emergency  maintenance  of  these  roads  would  be 
required  to  maintain  access  and  to  ensure  that  the  roads  are  maintained  and  used  in  accordance  with 
other  resource  objectives.  After  mineral  activities  conclude  and  a  road  is  no  longer  needed  for  the 
authorized  purpose,  a  review  would  determine  if  the  road  meets  BLM  travel  management  objectives.  If 
the  road  does  not  meet  the  needs  and  objectives  of  the  BLM  transportation  system  in  the  Planning  Area 
or  does  not  provide  access  for  multiple  use  or  administrative  use,  the  operator  would  be  required  to 
reclaim  the  road.  The  development  of  mineral  resources  may  adversely  impact  CTTM  by  creating 
hazardous  conditions,  noxious  odors,  and  dangerous  gas  (such  as  FI2S). 

Management  for  other  resources  including  vegetation,  cultural  resources,  special  status  species,  and 
paleontological  resources  may  result  in  adverse  impacts  to  CTTM  by  restricting  trails  or  limiting  use  for 
the  protection  of  resource  values.  Some  special  designations  (such  as  ACECs)  and  areas  with  important 
resource  values  (such  as  some  educational  trails  or  special  status  species  habitat)  restrict  motorized 
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vehicle  use  and  other  forms  of  travel  under  all  the  alternatives.  Such  restrictions  would  generally  result 
in  adverse  impacts  to  CTTM  by  limiting  or  restricting  travel  in  these  areas. 

Limiting  motorized  travel  to  designated  roads  and  trails  would  limit  travel  to  areas  specifically 
designated  for  travel  through  appropriate  signage  or  other  methods.  Although  limiting  motorized  travel 
to  designated  roads  and  trails  would  result  in  greater  adverse  impacts  to  CTTM  than  limiting  travel  to 
existing  roads  and  trails,  travel  would  still  be  allowed  in  these  designated  areas.  Under  all  alternatives, 
motorized  vehicle  use  is  limited  to  designated  roads  and  trails  in  the  following  areas: 

•  Over  important  caves  or  cave  passages 

•  Medicine  Lodge  and  Upper  Renner  Wildlife  Habitat  Areas  (with  a  seasonal  closure) 

•  Essential  and  recovery  habitat  for  threatened  or  endangered  species 

•  Areas  containing  important  cultural  and  paleontological  resources 

•  Bald  Ridge  Area  (with  a  seasonal  closure) 

•  Twin  Creek  Trail  (with  a  seasonal  closure) 

•  Carter  Mountain  area  (with  a  seasonal  closure) 

•  Little  Mountain  area  (with  a  seasonal  closure  on  a  portion  of  the  area) 

•  The  Brown/Howe  Dinosaur  Area  ACEC 

•  Upper  Nowood  and  South  Brokenback  areas 

•  LU  Sheep  Company  cooperative  area 

•  Rattlesnake  Mountain 

•  McCullough  Peaks  Area 

Closing  areas  to  motorized  vehicle  use  would  cause  the  greatest  adverse  impacts  to  travel  and 
transportation  use  compared  to  other  travel  limitations  (limited  to  existing,  limited  to  designated, 
seasonal  restrictions)  by  prohibiting  use  in  certain  areas.  Under  all  alternatives,  the  following  areas  are 
closed  to  motorized  vehicle  use: 

•  Spanish  Point  Karst  ACEC 

•  Duck  Swamp-Bridger  Trail  Environmental  Education  Area 

•  Salt  Lick  Trail 

•  Gooseberry  Badlands  Interpretive  Trail 

•  Paint  Rock  Trail 

•  Lone  Tree  Trail 

•  Canyon  Creek  Access  T rail 

•  Bald  Ridge  Area  (seasonal) 

•  Cottonwood  Creek  Trail 

•  Pete's  Canyon  Trail 

•  Five  Springs  Road  (beyond  the  locked  gate  in  the  CYFO) 

Under  all  alternatives,  travel  designations,  closures,  or  routing  of  roads  and  trails  in  areas  that  pose 
health  and  safety  risks  would  result  in  long-term  impacts  to  CTTM.  Areas  closed  year-round  to 
motorized  and  mechanized  vehicle  use  to  protect  visitor  safety  include  the  Lovell  shooting  range,  the 
rifle  range  west  of  Worland,  and  the  Cody  Archery  Range. 
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Under  all  alternatives,  implementing  existing  travel  management  plans  in  the  following  areas  would 
benefit  CTTM  by  providing  site-specific  travel  designations  that  accommodate  appropriate  access  while 
considering  resource  protection  and  user  safety: 

•  Carter  Mountain  ACEC 

•  Little  Mountain 

•  Upper  Nowood 

•  South  Brokenback 

•  Renner  (Upper  and  Lower)  Wildlife  Habitat  Management  Units 

•  Medicine  Lodge  Wildlife  Habitat  Management  Units 

•  Paint  Rock  Area 

•  Cooperative  Management  Agreement  between  Bureau  of  Land  Management,  Worland  District, 
LU  Sheep  Company,  the  Wyoming  Game  and  Fish  Department,  and  the  Wyoming  State  Board  of 
Land  Commissioners  (LU  Management  Agreement) 

•  Rattlesnake  Mountain 

Under  all  alternatives,  LAUs  are  closed  to  over-snow  travel,  which  would  result  in  adverse  impacts  to 
CTTM  by  restricting  travel  in  these  areas. 

Implementing  the  site-specific  management  documented  in  travel  management  plans  would  benefit  the 
specific  goals  described  in  these  documents,  such  as  minimizing  impacts  to  resources  (e.g.,  soils)  or 
protecting  the  characteristics  of  specially  designated  areas  (e.g.,  WSAs).  Travel  management  plans 
developed  subsequent  to  this  RMP  would  benefit  CTTM  by  addressing  the  maintenance  and  use  of 
roads  and  trails  considering  site-specific  conditions. 

Allowing  pedestrian  and  equestrian  travel  on  or  off  roads  and  trails,  except  for  limited  seasonal 
restrictions  for  the  protection  of  resources  in  the  Bald  Ridge  Area,  would  benefit  CTTM  by  allowing  these 
types  of  travel  throughout  the  Planning  Area. 

Restrictions  and  limitations  on  surface-disturbing  activities  associated  with  water  quality,  watershed, 
and  soils  management,  would  result  in  adverse  impacts  to  CTTM  by  restricting  or  limiting  the 
development  of  new  roads  for  the  protection  of  these  resources. 

Alternative  A 

Resource  Uses 

Alternative  A  would  result  in  approximately  847  miles  (1,233  acres)  of  new  road  and  trail  creation  due  to 
user-pioneered  routes  in  areas  open  to  cross-country  motorized  travel  and  new  BLM-created  routes. 
Additionally,  the  BLM  anticipates  1,351  miles  (1,966  acres)  of  short-term  road  creation,  of  which  675 
miles  (983  acres)  is  anticipated  to  remain  in  the  long  term  following  reclamation  (Appendix  T).  These 
roads  would  primarily  result  from  ROW  authorizations  related  to  mineral  and  other  facility 
developments  under  this  alternative. 

New  recreational  roads  and  trail  development  and  improvements  to  the  existing  travel  network  would 
result  in  beneficial  impacts  by  increasing  opportunities  for  motorized  recreational  use  and  maintaining 
or  improving  the  quality  of  existing  routes.  Specific  new  road  and  trail  management  actions  that  would 
result  in  beneficial  impacts  include  developing  scenic  driving  loops  in  the  Badlands  SRMA,  and  access 
improvements  in  the  Trapper  Creek,  Paint  Rock,  South  Bighorns,  and  Canyon  Creek  areas,  which 
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includes  road  and  trail  maintenance,  and  possible  new  trail  and  route  construction  to  enhance  access. 
Alternative  A  opens  1,311  acres  to  off-road  motorized  vehicle  use. 

Management  of  ROW  avoidance  and  exclusion  areas  would  result  in  long-term  impacts  to  travel  and 
transportation  management  by  limiting  or  restricting  the  development  of  roads  authorized  through  a 
ROW  permit,  and  by  restricting  the  routing  of  new  roads.  Alternative  A  manages  940,943  acres  as  ROW 
avoidance  areas  and  61,147  acres  as  ROW  exclusion  areas. 

Recreation  management  areas  would  result  in  long-term  impacts  to  travel  and  transportation  by 
prescribing  travel  designations  in  these  areas.  Under  Alternative  A,  motorized  vehicle  use  in  SRMAs  and 
ERMAs  is  generally  limited  to  existing  or  designated  roads  and  trails  (see  Appendix  R).  The  WSAs  in  the 
Badlands  SRMA  are  the  only  recreation-related  management  areas  closed  to  motorized  vehicle  use 
managed  for  their  wilderness  characteristics  (e.g.,  outstanding  opportunities  for  solitude,  and  primitive 
and  unconfined  recreation)  that  may  not  be  compatible  with  motorized  vehicle  use. 

Special  Designations 

Alternative  A  restricts  motorized  travel  to  protect  resources  and  values  in  special  designations  (ACECs, 
WSAs,  WSRs,  NHTs).  These  restrictions  limit  motorized  vehicle  use  in  these  areas  or  close  all  or  certain 
portions  of  an  area,  which  would  affect  CTTM. 

Of  the  nine  ACECs  designated  under  this  alternative,  seven  limit  motorized  vehicle  use  to  designated 
roads  and  trails  (with  a  seasonal  closure  in  the  Carter  Mountain  ACEC);  Alternative  A  limits  motorized 
travel  in  the  Big  Cedar  Ridge  ACEC  to  existing  roads  and  trails,  and  the  Spanish  Point  ACEC  is  closed  to 
motorized  use.  Four  WSAs  are  closed  to  motorized  vehicle  use,  with  use  limited  to  existing  primitive 
routes  in  the  Cedar  Mountain  and  Honeycombs  WSAs,  and  limited  to  designated  primitive  routes  in  the 
Alkali  Creek,  McCullough  Peaks,  Medicine  Lodge,  and  Trapper  Creek  WSAs.  Most  of  the  WSR  eligible 
waterway  segments  are  managed  to  limit  motorized  vehicle  use  to  designated  roads  and  trails  or  close 
the  areas  to  motorized  vehicle  use.  Management  under  Alternative  A  includes  avoidance  of 
surface-disturbing  activities  in  view  within  %  mile  of  the  Nez  Perce  (Neeme-poo)  NHT  and  Other  Historic 
Trails,  which  would  restrict  the  construction  of  new  roads,  but  does  not  specifically  close  motorized  use 
(managed  as  limited  to  existing  roads  and  trails). 

Resources 

Travel  designations  (e.g.,  seasonal  restrictions)  and  mitigation  measures  to  protect  wildlife  resources 
and  threatened  and  endangered  species  and  important  habitats  would  restrict  the  timing  of  surface- 
disturbing  and  other  disruptive  activities,  which  would  limit  or  restrict  the  development  of  new  roads. 

Under  Alternative  A,  requiring  the  closure  of  spur  roads  after  completion  of  timber  management 
practices  and  limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  areas  with  fragile  soil, 
which  may  require  the  closure  of  some  existing,  undesignated  routes  in  these  areas,  would  result  in 
adverse  impacts  to  CTTM.  The  closure  of  spur  roads  may  limit  opportunities  for  new  access  if  they  occur 
in  areas  where  routes  did  not  previously  exist. 

Proactive  Management 

Beneficial  impacts  to  CTTM  under  Alternative  A  would  result  from  allowing  open  cross-country 
motorized  vehicle  use  on  1,311  acres  and  over-snow  travel  on  a  case-by-case  basis,  and  managing  most 
of  the  Planning  Area  as  limited  to  existing  roads  and  trails  (2,137,574  acres).  The  BLM  manages  for  or 
tolerates  cross-country  motorized  travel  in  several  locations  across  the  Planning  Area,  including  the 
Worland  OHV  area,  the  Bentonite  Hills  area,  the  Lovell  Lakes  "Motocross"  area,  hill  climbing  areas  near 
Cowley,  the  Rattlesnake  Ridge  area,  and  the  Basin  Gardens  area.  Allowing  cross-country  travel  in  these 
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areas  and  the  continued  management  of  most  of  the  Planning  Areas  as  limited  to  existing  roads  and 
trails  would  provide  motorized  and  other  non-motorized  travel  opportunities  across  most  of  the 
Planning  Area.  In  addition,  travel  restrictions  and  limitations  in  the  Paint  Rock  area,  Dry  Farm  Road  area, 
and  LU  Sheep  Company  cooperative  area,  and  implementation  of  the  travel  management  plans  in  the 
South  Brokenback,  Renner  Units,  Medicine  Lodge,  Upper  Nowood,  McCullough  Peaks,  and  Little 
Mountain  areas  would  clarify  routes  available  for  travel  and  help  to  target  management  to  meet  the 
desired  outcomes  for  these  areas. 

Allowing  off-road  motorized  (OHV)  and/or  mechanized  (mountain  bike)  vehicle  use  outside  of  the  open 
areas  to  provide  access  for  big  game  retrieval  and  campsite  access  would  be  beneficial  impacts  because 
it  would  increase  access. 

Alternative  B 

Resource  Uses 

Compared  to  Alternative  A,  Alternative  B  would  result  in  fewer  new  roads  from  ROW  authorizations  and 
fewer  new  roads  in  locales  open  to  cross-country  motorized  travel  or  from  BLM  road  and  trail  creation. 
Alternative  B  would  result  in  1,908  miles  (2,776  acres)  of  new  road  and  trail  creation  due  to  user- 
pioneered  routes  in  areas  open  to  cross-country  motorized  travel  and  new  BLM-created  routes 
(Appendix  T).  Primarily  the  result  of  ROW  authorizations.  Alternative  B  would  result  in  an  additional  845 
miles  (1,229  acres)  of  short-term  road  creation,  of  which  422  miles  (615  acres)  is  anticipated  to  remain 
in  the  long  term  following  reclamation  (Appendix  T). 

Alternative  B  would  benefit  CTTM  through  new  recreational  road  and  trail  development  similar  to 
Alternative  A,  but  to  a  greater  extent.  Alternative  B  includes  motorized  touring  loops  in  the  Trapper 
Creek  RMZ  (connecting  with  the  Paint  Rock  RMZ  and  Bighorn  National  Forest),  the  Paint  Rock  RMZ 
(connecting  with  the  Bighorn  National  Forest  and  the  Brokenback/Logging  Road  RMZ),  and  the 
Brokenback/Logging  Road  RMZ  (connecting  with  the  aforementioned  areas).  Alternative  B  also  includes 
more  new  trailheads  and  trails  development  for  recreational  use,  such  as  new  trails  in  the  Canyon  Creek 
and  Florse  Pasture  SRMAs,  to  enhance  mechanized  and  primitive  forms  of  travel.  Alternative  B  would 
result  in  greater  beneficial  impacts  to  CTTM  from  the  establishment  of  new  motorized,  mechanized,  and 
primitive  travel  routes  than  Alternative  A. 

Impacts  to  CTTM  from  ROW  management  would  result  in  impacts  similar  to  Alternative  A,  although  to  a 
greater  extent  because  Alternative  B  manages  more  area  as  ROW  avoidance  and  exclusion  areas.  As  a 
result.  Alternative  B  would  result  in  greater  adverse  impacts  to  CTTM  from  restrictions  and  limitations 
on  new  roads  and  routes  authorized  through  ROWs,  compared  to  Alternative  A. 

Alternative  B  limits  most  motorized  vehicle  use  in  SRMAs  and  ERMAs  to  designated  roads  and  trails  (see 
Appendix  R).  Alternative  B  would  close  the  Wild  Badlands  RMZ  (in  the  Badlands  SRMA),  and  the  Florse 
Pasture,  Beck  Lake,  and  Newton  Lake  Ridge  SRMAs  to  motorized  vehicle  use.  Closing  the  Rattlesnake 
Ridge  area,  which  contains  high  levels  of  FI2S  gas  from  oil  and  gas  development  that  poses  a  substantial 
health  risk  to  trail  users,  would  cause  long-term  impacts  to  CTTM.  Although  the  BLM  would  construct 
more  trailheads  and  access  routes  under  this  alternative  compared  to  Alternative  A,  management  of 
recreation  areas  under  Alternative  B  would  limit  or  close  more  areas  to  motorized  travel,  which  would 
cause  greater  adverse  impacts  to  CTTM. 

Special  Designations 

Managing  special  designations  under  Alternative  B  would  result  in  the  greatest  adverse  impacts  to 
CTTM  compared  to  Alternative  A.  Although  the  types  of  impacts  would  be  similar  to  those  under 
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Alternative  A,  Alternative  B  places  more  restrictions  on  motorized  travel  to  protect  resources  in  areas 
with  special  designations.  Overall,  motorized  travel  restrictions  in  special  designations  under  Alternative 
B  would  result  in  greater  adverse  impacts  to  access  opportunities.  Adverse  impacts  would  include  new 
constraints  on  access  to  areas  that  were  previously  accessible  to  motorized  vehicles. 

Of  the  17  ACECs  designated  under  this  alternative,  14  limit  motorized  vehicle  use  to  designated  roads 
and  trails  (with  a  seasonal  closure  in  the  Carter  Mountain  and  Rattlesnake  Mountain  ACECs  and  partial 
closures  in  the  Clarks  Fork  Canyon  and  Sheep  Mountain  ACECs).  Alternative  B  closes  most  WSR  suitable 
waterway  segments  to  motorized  and  mechanized  vehicle  use.  The  alternative  closes  all  ACECs  and 
WSR  suitable  waterway  segments  to  over-snow  motorized  travel,  which  may  adversely  affect  other 
resource  programs.  For  example,  closing  the  Dry  Medicine  Lodge  WSR  suitable  waterway  segment  to 
motorized  vehicle  use  would  adversely  affect  the  ability  of  the  WGFD  and  others  to  access  the  Medicine 
Lodge  Wildlife  Flabitat  Management  Area.  Alternative  B  manages  all  lands  with  wilderness 
characteristics  specifically  to  preserve  their  wilderness  characteristics  and  limits  motorized  vehicle  use 
to  designated  roads  and  trails  in  these  areas,  which  have  no  specific  travel  designations  under 
Alternative  A. 

Motorized  vehicle  use  in  areas  in  view  within  5  miles  of  the  Nez  Perce  (Neeme-poo)  NFIT  and  Other 
Flistoric  Trails  is  limited  to  designated  roads  and  trails,  which  would  restrict  the  use  of  non-designated 
routes  near  the  NFIT  more  than  Alternative  A. 

Resources 

Under  Alternative  B,  the  emphasis  of  resource  protection  over  resource  use  would  result  in  more 
restrictions  on  motorized  vehicle  use  compared  to  Alternative  A.  Increased  restrictions  that  limit  or 
close  motorized  travel  would  result  in  adverse  impacts  to  CTTM. 

Travel  designations  (e.g.,  seasonal  restrictions)  and  mitigation  measures  to  protect  wildlife  resources, 
special  status  species,  and  important  habitats  would  result  in  impacts  to  CTTM  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  B  includes  more  restrictions  in  these  areas.  Limiting 
motorized  vehicle  use  to  designated  roads  and  trails  (with  seasonal  closures)  in  big  game  crucial  winter 
range  would  restrict  access  to  and  opportunities  for  travel  in  these  areas.  Seasonally  closing  greater 
sage-grouse  Key  Flabitat  Areas  from  March  15  to  June  31  would  adversely  affect  travel  in  these  areas  by 
restricting  the  use  of  some  routes  or  eliminating  opportunities  for  travel  through  some  areas  during  a 
portion  of  the  year  to  a  considerably  higher  degree  than  under  Alternative  A.  Under  Alternative  B, 
partially  closing  the  Absaroka  Front  Management  Area  (130,872  acres)  to  motorized  vehicle  use  and 
limiting  use  to  designated  roads  and  trails  in  the  remainder  of  the  area  would  result  in  adverse  impacts 
to  CTTM  in  the  area  by  limiting  travel  opportunities. 

Under  Alternative  B,  closing  roads  used  for  timber  access  and  hauling  that  are  not  required  for  existing 
uses  would  result  in  adverse  impacts  to  CTTM  by  reducing  available  routes  and  access  for  travel. 

Limiting  motorized  vehicle  use  to  designated  roads  and  trails  for  the  protection  of  cultural  resources  in 
the  Gebo/Crosby  Area  would  result  in  adverse  impacts  to  CTTM  in  this  area  by  limiting  travel 
opportunities. 

Prohibiting  off-road  motorized  (OHV)  (and/or  mechanized  [mountain  bike])  vehicle  use  for  big  game 
retrieval  or  dispersed  campsites  in  areas  with  limited  travel  designations  would  substantially  restrict 
access  in  these  areas,  adversely  affecting  CTTM  more  than  Alternative  A. 
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Proactive  Management 

Beneficial  impacts  to  CTTM  under  Alternative  B  would  result  from  allowing  open  cross-country 
motorized  vehicle  use  on  3,132  acres  and  limiting  motorized  vehicle  use  to  existing  roads  and  trails 
(592,563  acres).  Overall,  Alternative  B  includes  more  restrictions  and  fewer  beneficial  proactive 
management  actions  for  motorized  vehicle  use  than  Alternative  A.  Under  Alternative  B,  over-snow 
vehicle  use  would  be  subject  to  more  restrictive  requirements  (e.g.,  an  average  of  12  inches  of  snow) 
before  it  would  be  allowed,  with  the  special  designations  and  wildlife  habitat  areas  discussed  previously 
closed  entirely  to  this  type  of  travel.  The  beneficial  impacts  to  winter,  over-snow  motorized  vehicle  use 
under  Alternative  A  would  not  be  realized  under  Alternative  B. 

Alternative  B  would  implement  and  maintain  the  current  travel  management  plans  identified  under 
Impacts  Common  to  All  Alternatives  and  implement  new  travel  management  plans  that  will  cover  the 
remaining  areas  managed  as  Designated  Roads  and  Trails.  Alternative  B  closes  150  percent  more  area 
to  motorized  vehicle  use  on  BLM-administered  public  lands  than  Alternative  A.  Therefore,  Alternative  B 
would  cause  greater  adverse  impacts  to  CTTM  by  limiting  or  closing  more  areas  to  motorized  travel  than 
under  Alternative  A. 

Alternative  C 

Resource  Uses 

Compared  to  the  other  alternatives.  Alternative  C  would  result  in  the  greatest  area  of  new  roads  from 
ROW  authorizations  and  new  roads  in  locales  open  to  cross-country  motorized  travel  or  from  BLM  road 
and  trail  creation.  Based  on  projected  long-term  surface  disturbance.  Alternative  C  would  result  in 
8,873  miles  (12,907  acres)  of  new  road  and  trail  creation  due  to  user-pioneered  routes  in  areas  open  to 
cross-country  motorized  travel  and  new  BLM-created  routes  (Appendix  T).  Primarily  the  result  of  ROW 
authorizations.  Alternative  C  is  projected  to  result  in  3,188  miles  (4,638  acres)  of  short-term  road 
creation,  of  which  1,594  miles  (2,319  acres)  would  remain  in  the  long  term  following  reclamation 
(Appendix  T). 

Alternative  C  would  result  in  similar  types  of  beneficial  impacts  to  motorized  travel  and  opportunities  for 
access  from  new  recreational  road  and  trail  development  as  the  other  alternatives,  but  to  a  lesser 
extent.  Alternative  C  establishes  hiking  trails  in  developed  recreation  areas  and  an  access  road  at 
Rainbow  Canyon;  however,  overall  management  under  this  alternative  would  result  in  the 
establishment  of  fewer  new  recreational  travel  routes  compared  to  the  other  alternatives.  Alternative  C 
may  result  in  the  greatest  amount  of  new  user-pioneered  roads  and  trails  because  it  contains  the 
greatest  area  open  to  cross-country  motorized  travel. 

Impacts  to  CTTM  from  ROW  management  would  be  similar  to  those  described  under  Alternative  A. 
Alternative  C  includes  more  area  designated  as  ROW  avoidance  and  exclusion  compared  to  Alternative 
A,  but  less  than  alternatives  B  and  D.  As  a  result,  adverse  impacts  to  CTTM  from  ROW  management 
would  be  less  than  alternatives  B  and  D,  but  greater  than  Alternative  A. 

Most  motorized  vehicle  use  in  the  Planning  Area  is  limited  to  existing  roads  and  trails  under  Alternative 
C,  whereas  the  alternative  manages  the  Rattlesnake  Ridge  SRMA  and  the  Basin  Gardens  Play  Area  ERMA 
as  open  for  cross-country  travel. 

Speciol  Designations 

Overall,  motorized  travel  restrictions  in  special  designations  under  Alternative  C  would  result  in  the 
fewest  adverse  impacts  to  CTTM.  Though  the  types  of  impacts  would  be  similar  to  those  described 
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under  Alternative  A,  Alternative  C  places  the  fewest  restrictions  on  motorized  travel  to  protect 
resources  in  areas  with  special  designations.  Alternative  C  designates  only  two  ACECs,  the  Brown/Howe 
Dinosaur  Area  and  Spanish  Point  Karst  ACECs,  and  travel  management  in  these  areas  does  not  vary 
across  alternatives.  Motorized  vehicle  use  is  limited  to  designated  primitive  routes  in  all  WSAs  in 
Alternative  C,  with  impacts  similar  to  those  described  under  Alternative  A. 

Motorized  vehicle  use  in  areas  in  view  within  %  mile  of  the  Nez  Perce  NHT  and  Other  Historic  Trails  is 
limited  to  designated  roads  and  trails,  which  would  limit  motorized  vehicle  use  in  areas  proximate  to 
these  trails  more  than  Alternative  A,  but  less  than  Alternative  B. 

Resources 

Under  Alternative  C,  the  emphasis  of  resource  use  over  resource  protection  would  result  in  decreased 
restrictions  on  motorized  vehicle  use  compared  to  the  other  alternatives.  As  a  result,  Alternative  C 
includes  the  most  area  open  and  limited  to  existing  or  designated  roads  and  trails;  which  would  benefit 
CTTM  in  the  Planning  Area  by  maximizing  travel  opportunities. 

Stabilizing  heavily  eroded  or  washed  out  roads  and  trails,  and  allowing  timber  management  spur  roads 
to  remain  open  to  meet  travel  and  other  resource  goals,  would  benefit  CTTM  by  increasing  the 
accessibility  of  BLM-administered  land. 

Management  and  restrictions  in  wildlife,  special  status  species,  and  crucial  habitat  would  result  in  less 
adverse  impacts  to  CTTM  compared  to  Alternative  B.  Travel  management  in  the  Absaroka  Front 
Management  Area  would  be  less  restrictive  than  Alternative  B  resulting  in  increased  travel  and  access 
opportunities  in  this  area. 

Under  Alternative  C,  as  in  Alternative  A,  allowing  off-road  motorized  (OHV)  and/or  mechanized 
(mountain  bike)  vehicle  use  off  of  existing  roads  and  trails  to  provide  access  for  big  game  retrieval  and 
campsite  access  would  be  beneficial  because  it  would  increase  access. 

Proactive  Manapement 

Beneficial  impacts  to  CTTM  under  Alternative  C  would  result  from  allowing  the  most  open  cross-country 
motorized  vehicle  use  on  14,830  acres  and  allowing  over-snow  travel,  unless  precluded  by  other 
resource  needs,  and  managing  most  of  the  Planning  Area  as  limited  to  existing  roads  and  trails 
(2,137,574  acres). 

Overall,  Alternative  C  includes  the  fewest  restrictions  and  the  greatest  amount  of  beneficial  proactive 
management  actions  that  allow  opportunities  for  motorized  and  mechanized  vehicle  access  to  BLM- 
administered  lands.  Under  Alternative  C,  the  BLM  would  maintain  any  previously  implemented  site- 
specific  travel  management  plans;  impacts  would  be  similar  to  those  described  under  Alternative  A. 
Allowing  off-road  motorized  (OHV)  and/or  mechanized  (mountain  bike)  vehicle  use  for  big  game 
retrieval  and  accessing  dispersed  campsites  would  result  in  impacts  similar  to  those  described  under 
Alternative  A.  Overall,  the  motorized  travel  restrictions  for  the  Planning  Area  under  Alternative  C  would 
result  in  the  least  adverse  impacts  to  CTTM  compared  to  the  other  alternatives. 

Alternative  D 

Resource  Uses 

Alternative  D  would  result  in  the  same  amount  of  new  roads  from  ROW  authorizations  as  Alternative  A 
and  the  second-most  new  roads  in  locales  open  to  cross-country  motorized  travel  or  from  BLM  road  and 
trail  creation.  Based  on  projected  surface  disturbance.  Alternative  D  would  result  in  4,001  miles  (5,820 
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acres)  of  new  road  and  trail  creation  due  to  user-pioneered  routes  in  areas  open  to  cross-country 
motorized  travel  and  new  BLM-created  routes  (Appendix  T). 

Alternative  D  would  benefit  CTTM  from  new  recreational  road  and  trail  development  similar  to 
Alternative  B,  but  to  a  greater  extent.  Under  Alternative  D,  the  BLM  would  develop  the  same  motorized 
touring  loops,  trails,  and  trailheads  in  SRMAs  and  RMZs  as  Alternative  B.  Alternative  D  opens  5,885 
acres  to  off-road  motorized  vehicle  use,  the  second  most  among  the  alternatives. 

Impacts  to  CTTM  from  ROW  management  would  be  similar  in  type  but  greater  in  extent  than  those 
under  alternatives  A  and  C  and  less  than  under  Alternative  B.  Under  Alternative  D,  the  BLM  would 
manage  the  third-largest  acreage  as  ROW  avoidance  areas  and  exclusion  areas  among  the  alternatives. 

Adverse  impacts  from  restricting  motorized  vehicle  use  in  recreation  areas  would  be  similar  to  those 
under  Alternative  B,  but  to  a  lesser  extent.  Under  Alternative  D,  the  BLM  would  place  fewer  restrictions 
on  motorized  vehicle  use  in  the  Basin  Gardens  area  and  the  McCullough  Peaks,  Beck  Lake,  Newton  Lake 
Ridge,  and  Horse  Pasture  SRMAs  than  under  Alternative  B,  but  more  than  under  alternatives  A  and  C. 
Alternative  D  opens  4,421  acres  to  cross-country  motorized  vehicle  use  in  the  Basin  Gardens  Play  Area 
SRMA,  which  would  benefit  CTTM. 

Special  Designations 

The  types  of  impacts  to  CTTM  from  the  management  of  special  designations  would  be  similar  to  those 
described  under  Alternative  A;  however,  special  management  criteria  for  routes  within  sage-grouse 
PHMAs  would  be  implemented  in  subsequent  travel  management  planning  efforts  under  Alternative  D. 
Due  to  more  motorized  vehicle  use  restrictions  to  limit  access,  management  of  special  designations 
under  Alternative  D  would  result  in  a  greater  adverse  impact  to  CTTM  than  alternatives  A  and  C,  but  less 
than  Alternative  B.  Alternative  D  designates  all  nine  ACECs  designated  under  Alternative  A  with  similar 
restrictions  on  motorized  and  mechanized  vehicle  use.  Additionally,  Alternative  D  designates  the  PETM, 
Clarks  Fork  Canyon,  and  Sheep  Mountain  ACECs,  but  there  would  be  fewer  restrictions  on  motorized 
and  mechanized  vehicle  use  in  these  areas  than  under  Alternative  B. 

Restrictions  on  motorized  vehicle  use  in  WSAs  would  result  in  impacts  to  CTTM  similar  to  Alternative  A. 
Impacts  to  CTTM  may  be  to  a  lesser  extent  because  designated  primitive  routes  in  WSAs  may  include 
the  primitive  routes  inventoried  during  the  initial  WSA  assessment,  generally  expanding  access. 
However,  impacts  to  CTTM  may  be  to  a  greater  degree  because  CTTM  planning  may  designate  only 
those  routes  inventoried  during  the  initial  WSA  assessment,  or  even  close  those  routes.  Limiting 
motorized  vehicle  use  to  existing  roads  and  trails  in  view  within  5  miles  of  the  Nez  Perce  (Neeme-poo) 
NHT  would  cause  fewer  adverse  impacts  to  CTTM  than  would  restrictions  imposed  around  the  NHT 
under  alternatives  B  and  C,  but  greater  than  those  imposed  under  Alternative  A. 

Resources 

In  general.  Alternative  D  emphasizes  resource  protection  more  than  alternatives  A  and  C,  but  less  than 
Alternative  B,  resulting  in  proportional  access  restrictions  and  adverse  impacts  to  CTTM.  Adverse 
impacts  from  travel  designations  (e.g.,  seasonal  restrictions)  and  mitigation  measures  to  protect  wildlife 
resources,  special  status  species,  and  important  habitats  would  be  similar  in  type  to  Alternative  A, 
although  to  a  greater  extent  than  under  alternatives  A  and  C  and  a  lesser  extent  than  under  Alternative 
B.  Restrictions  on  motorized  vehicle  use  in  the  Absaroka  Front  Management  Area  would  result  in 
impacts  similar  to  Alternative  B.  Allowing  temporary  closures  of  designated  roads,  trails,  or  geographic 
areas  within  big  game  crucial  winter  range  would  result  in  impacts  similar  to  Alternative  B,  although  to  a 
lesser  extent.  Limiting  motorized  vehicle  use  to  designated  roads  and  trails  to  protect  resource  values  in 
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essential  and  recovery  habitat  for  threatened  and  endangered  species  and  areas  over  important  caves 
or  cave  passages  would  adversely  affect  CTTM  by  limiting  access  to  these  areas. 

Closing  timber  haul  roads  after  completion  of  timber  management  would  result  in  impacts  similar  to 
Alternative  A.  Restricting  off-road  motorized  (OHV)  and  mechanized  (mountain  bike)  vehicle  use  to 
within  300  feet  of  established  roads  in  areas  with  a  limited  designation  (existing  or  designated  roads  and 
trails)  would  result  in  impacts  similar  to  Alternative  B,  although  to  a  lesser  extent. 

Proactive  Management 

Beneficial  impacts  to  CTTM  under  Alternative  D  would  result  from  allowing  the  second  most  open  cross¬ 
country  motorized  vehicle  use  on  5,885  acres  and  allowing  over-snow  travel  on  a  case-by-case  basis,  and 
managing  motorized  vehicle  use  in  most  of  the  Planning  Area  (1,955,943  acres)  as  limited  to  existing 
roads  and  trails.  Alternative  D  limits  motorized  vehicle  use  to  designated  roads  and  trails  on  61  percent 
of  BLM-administered  land,  14  percent  more  than  Alternative  C,  46  more  than  Alternative  A,  and  52 
percent  less  than  Alternative  B.  Alternative  D  closes  motorized  vehicle  use  on  a  similar  amount  of 
acreage  as  Alternative  A,  but  would  result  in  greater  adverse  impacts  to  CTTM  than  alternatives  A  and  C 
by  limiting  motorized  vehicle  use  to  designated  roads  and  trails  on  more  acreage  than  those 
alternatives. 

Alternative  E 

Resource  Uses 

Alternative  E  would  result  in  a  similar  number  of  new  roads  from  ROW  authorizations  and  new  roads  in 
locales  open  to  cross-country  motorized  travel  or  from  BLM  road  and  trail  creation  as  anticipated  under 
Alternative  B  (839  miles  [1,221  acres]  of  new  road  and  trail  creation  due  to  user-pioneered  routes  and 
422  miles  [615  acres]  from  ROW  authorizations  in  the  long  term)  (Appendix  T).  However,  unlike 
Alternative  B,  Alternative  E  contains  a  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  (1,232,583  acres) 
that  applies  additional  restrictions  on  new  road  and  trail  development.  Management  in  that  ACEC  that 
limits  the  allowable  surface  disturbance,  prohibits  construction  within  4  miles  of  leks,  and  restricts  the 
types  of  routes  that  can  be  constructed  could  limit  the  BLM's  ability  maintain  a  transportation  system 
that  meets  certain  user  needs  where  those  needs  conflict  with  the  predominant  management  objective 
(i.e.,  the  protection  of  greater  sage-grouse  habitat). 

Management  of  new  recreational  road  and  trail  development  under  Alternative  E  is  the  same  as 
Alternative  B,  and  impacts  to  CTTM  would  be  the  same  as  Alternative  B. 

Impacts  to  CTTM  from  ROW  management  would  be  similar  to  Alternative  A,  although  to  a  greater  extent 
because  Alternative  E  manages  more  area  as  ROW  avoidance  and  exclusion  areas.  Alternative  E 
includes  the  largest  ROW  exclusion  area  (1,322,879  acres)  compared  to  the  other  alternatives.  As  a 
result.  Alternative  E  would  result  in  the  greatest  adverse  impacts  to  CTTM  from  restrictions  and 
limitations  on  new  roads  and  routes  authorized  through  ROWs.  Alternative  E  prohibits  new  roads  and 
routes  authorized  through  a  ROW  permit  unless  they  can  be  co-located  with  existing  ROWs  only  to 
access  valid  existing  rights. 

Alternative  E  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  the  same  areas  and  imposes 
the  same  seasonal  closures  (March  15  through  June  30)  as  Alternative  B  (Map  73),  and  impacts  to  CTTM 
would  be  the  same  as  Alternative  B. 
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Special  Designations 

Special  designations  under  Alternative  E  are  the  same  as  Alternative  B,  with  the  exception  of  the 
additional  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  Managing  special  designations  under 
Alternative  E  would  result  in  the  greatest  adverse  impacts  to  CTTM  compared  to  the  other  alternatives. 
Although  the  types  of  impacts  would  be  similar  to  those  under  Alternative  B,  Alternative  E  places  more 
restrictions  on  motorized  travel  to  protect  resources  in  areas  with  special  designations  than  any  other 
alternative.  Overall,  motorized  travel  restrictions  in  special  designations  under  Alternative  E  would 
result  in  the  greatest  adverse  impacts  to  access  opportunities. 

Resources 

Management  of  wildlife  habitat,  forest  products,  harvest  and  vegetation  treatments,  cultural  sites,  and 
other  resource  considerations  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to  CTTM 
from  restrictions  to  protect  resources  would  be  the  same  as  Alternative  B.  Like  Alternative  B,  the 
emphasis  of  resource  protection  over  resource  use  would  result  in  more  restrictions  on  motorized  (OHV) 
and  mechanized  (mountain  bike)  vehicle  use  under  Alternative  E,  compared  to  the  other  alternatives. 
Restrictions  of  Alternative  E  that  limit  or  close  motorized  travel  would  result  in  proportional  adverse 
impacts  to  CTTM. 

Proactive  Management 

Alternative  E  allows  open  cross-country  motorized  vehicle  use  on  the  same  amount  of  acreage  as 
Alternative  B,  and  the  resulting  beneficial  impacts  to  CTTM  would  be  the  same  as  Alternative  B. 
Alternative  E  also  closes  the  same  amount  of  acreage  to  motorized  vehicle  use  as  Alternative  B,  and 
adverse  impacts  to  CTTM  would  be  the  same  as  Alternative  B. 

Similar  to  Alternative  B,  Alternative  E  would  implement  and  maintain  the  current  travel  management 
plans  identified  under  Impacts  Common  to  All  Alternatives  and  would  implement  new  travel 
management  plans  that  cover  the  remaining  areas  managed  as  Designated  Roads  and  Trails.  Under  all 
alternatives,  the  BLM  would  designate  routes  on  all  BLM-administered  land  within  the  Planning  Area. 
Alternative  E  limits  motorized  vehicle  use  to  designated  roads  and  trails  on  2,416,378  acres.  Notably, 
Alternative  E  prioritizes  the  conservation  of  greater-sage  grouse  Key  Habitat  Areas  (1,232,583  acres) 
above  other  uses,  potentially  leading  to  greater  route  limitations  in  this  area  than  under  other 
alternatives.  However,  authorized  or  permitted  uses  that  specify  allowable  access  would  not  be 
affected  by  travel  management  designations. 

Alternative  F 

Resource  Uses 

Alternative  F  would  result  in  a  greater  amount  of  new  roads  from  ROW  authorizations  (461  miles  [672 
acres])  than  alternatives  B  and  E,  but  fewer  than  alternatives  A,  C,  and  D.  Alternative  F  also  allows  the 
third-most  new  roads  in  locales  open  to  cross-country  motorized  travel  or  from  BLM  road  and  trail 
creation.  Based  on  projected  surface  disturbance.  Alternative  F  would  result  in  2,693  miles  (3,917  acres) 
of  new  road  and  trail  creation  due  to  user-pioneered  routes  in  areas  open  to  cross-country  motorized 
travel  and  new  BLM-created  routes  (Appendix  T). 

Management  of  new  recreational  road  and  trail  development,  areas  open  to  off-road  motorized  vehicle 
use  (OHV  play  areas),  and  motorized  vehicle  use  in  recreation  management  areas  (Special  Recreation 
Management  Areas  [SRMAs],  Resource  Management  Zones  [RMZs],  and  Extensive  Recreation 
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Management  Areas  [ERMAs])  under  Alternative  F  is  the  same  as  under  Alternative  D,  and  impacts  to 
CTTM  would  be  the  same  as  Alternative  D. 

ROW  management  under  Alternative  F  is  similar  to  Alternative  D,  and  impacts  to  CTTM  would  be  the 
same  as  Alternative  D. 

Special  Designations 

Special  designations  under  Alternative  F  are  the  same  as  Alternative  D,  with  the  exception  of  the 
Greater  Sage-Grouse  PFIMAs  ACEC  (1,116,698  acres).  The  types  of  impacts  to  CTTM  from  special 
designations  management  under  Alternative  F  would  be  similar  to  Alternative  D.  Flowever,  due  to 
additional  limitations  on  motorized  vehicle  use  in  the  Greater  Sage-Grouse  PFIMAs  ACEC  from  limiting 
travel  to  designated  roads  and  trails.  Alternative  F  would  result  in  a  greater  adverse  impact  to  CTTM 
than  alternatives  A,  C,  and  D,  but  less  than  alternatives  B  and  E. 

Resources 

Management  of  wildlife  habitat,  forest  products,  vegetation  treatments,  cultural  sites,  and  other 
resource  considerations  under  Alternative  F  are  the  same  as  Alternative  D,  and  impacts  to  CTTM  from 
restrictions  to  protect  resources  would  be  the  same  as  Alternative  D.  Like  Alternative  D,  Alternative  F 
emphasizes  resource  protection  more  than  alternatives  A  and  C,  but  less  than  alternatives  B  and  E, 
resulting  in  proportional  access  restrictions  and  adverse  impacts  to  CTTM. 

Proactive  Management 

Alternative  F  allows  open  cross-country  motorized  vehicle  use  on  the  same  amount  of  acreage  as 
Alternative  D,  and  the  resulting  beneficial  impacts  to  CTTM  would  be  the  same  as  Alternative  D. 
Alternative  F  also  closes  the  same  amount  of  acreage  to  motorized  vehicle  use  as  Alternative  D,  and 
adverse  impacts  to  CTTM  would  be  the  same  as  Alternative  D. 

Under  all  alternatives,  the  BLM  would  designate  routes  on  all  BLM-administered  land  within  the 
Planning  Area.  Alternative  F  would  limit  motorized  vehicle  use  to  designated  roads  and  trails  on  more 
acreage  (1,820,427  acres)  of  the  Planning  Area  than  alternatives  A,  C,  and  D  (Map  74),  and  subsequently 
would  result  in  greater  overall  adverse  impacts  to  CTTM  than  alternatives  A,  C,  and  D.  Alternative  F 
would  limit  motorized  vehicle  use  to  existing  roads  and  trails  on  less  acreage  (1,295,072  acres)  of  the 
Planning  Area  than  Alternative  D  (1,955,943  acres).  Flowever,  authorized  or  permitted  uses  that  specify 
allowable  access  would  not  be  affected  by  travel  management  designations. 

4.6.5  Recreation 

This  section  describes  potential  impacts  to  recreational  uses  of  public  lands  under  the  alternatives  in 
terms  of  direct,  indirect,  short-term,  and  long-term  impacts. 

Direct  impacts  to  recreation  affect  the  recreational  resources,  settings,  experiences,  and  ultimately  the 
desired  beneficial  outcomes  from  uses  on  public  lands,  including  hunting,  motorized  travel  (including 
OFIV  use),  target  shooting,  wildlife  viewing,  camping,  and  other  activities.  Direct  impacts  also  include 
impacts  to  recreational  facilities  such  as  campsites.  Certain  resource  development  or  management 
actions  (e.g.,  oil  and  gas  development,  fire  and  fuels  management)  will  interfere  with  realizing  desired 
beneficial  outcomes,  which  will  displace  recreational  users  from  their  desired  setting-specific  areas, 
resulting  in  direct  adverse  impacts  to  recreation.  Indirect  impacts  occur  when  competing  uses  of  the 
land  adversely  affect  natural  recreational  resources  or  recreational  setting  character  conditions  (RSCC) 
that  no  longer  support  desired  experiences  and  beneficial  outcomes.  For  example,  impacts  to  wildlife 
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habitats  from  competing  land  uses  that  result  in  a  decrease  in  big  game  populations  will  therefore 
decrease  the  hunting  (recreational)  opportunities,  and  impact  the  experiences  and  beneficial  outcomes. 

Beneficial  impacts  to  recreational  resources  include  actions  that  improve  the  desired  RSCC,  increase 
recreational  opportunities,  contribute  to  better  recreational  experiences,  and  ultimately  contribute  to 
increase  realized  beneficial  outcomes  from  recreational  use  of  the  public  lands.  Managing  areas  as 
SRMAs  and  ERMAs  benefit  recreation  by  managing  for  the  desired  RSCC,  and  marketing  (niche 
matching)  based  on  identified  desired  settings,  activities,  experiences,  and  benefits.  Adverse  impacts 
are  those  that  degrade  the  desired  RSCC,  reduce  the  amount  of  recreation  opportunity,  and  detract 
from  the  recreation  experience,  resulting  in  unrealized  desired  beneficial  outcomes  for  recreational 
users. 

4.6.5. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  The  impact  of  RAMPs  will  be  assessed  following  completion  of  the  RMP  revision. 

•  The  SRMAs  will  be  managed  for  the  Niche,  Management  Objective,  desired  RSCC,  experiences, 
and  benefits,  and  Activity  Planning  Framework  specified  in  the  alternatives. 

•  Traditional  recreational  uses  of  Planning  Area  lands  will  continue,  despite  new  recreational 
activities  based  on  new  technologies  occurring  in  the  area. 

•  The  demand  for  fishing,  floating,  camping,  OHV  use,  mountain  biking,  and  new  technology- 
based  recreation  is  expected  to  increase.  The  number  of  hunters  will  fluctuate  with  the  size  of 
herds  and  other  indirect  factors,  but  because  of  less  interest  by  younger  generations,  the 
number  of  hunters  will  decrease  (Outdoor  Foundation  2009). 

•  The  incidence  of  resource  damage  and  conflicts  between  OFIV  users  and  nonmotorized 
recreationists  will  increase  as  OFIV  use  increases. 

•  Visitation  throughout  the  Planning  Area  will  continue  to  increase  as  resource  availability  and 
conditions  allow.  As  the  population  of  both  neighboring  states  and  the  local  area  continues  to 
grow,  the  need  or  search  for  less  crowded  or  more  remote  recreational  opportunities  will 
continue  to  bring  more  people  to  the  public  lands  in  Wyoming. 

4.6.5. 2  Summary  of  Impacts  by  Alternative 

Management  for  surface  disturbance,  land  tenure  adjustments,  areas  closed  to  mineral  development, 
special  designations,  proactive  recreation  management  actions,  and  other  resource  management 
actions  form  the  basis  for  comparing  impacts  to  recreation  among  the  alternatives.  Proactive 
management  under  alternatives  B  and  E  would  most  enhance  facilities  and  amenities  to  meet  niche 
demands  for  recreation  while  minimizing  potential  user  conflict,  followed  by  alternatives  F,  D,  A,  and  C. 
Alternatives  B  and  E  would  enhance  the  recreational  experience  of  users  expecting  a  more  primitive 
recreational  experience  and  opportunities  for  solitude  the  most,  followed  by  alternatives  F,  D,  A,  and  C. 
Dispersed  motorized  recreation  opportunities  would  be  limited  to  designated  areas  the  most  under 
alternatives  B  and  E,  which  may  result  in  the  greatest  adverse  impacts  to  motorized  recreation  use 
compared  to  the  other  alternatives,  followed  by  alternatives  F,  D,  C,  and  A.  Alternative  C  would  result  in 
the  most  opportunities  for  dispersed  motorized  recreation,  but  primitive  forms  of  recreation  and 
opportunities  for  solitude  would  not  be  a  priority  and  may  diminish  as  OFIV  use  increases  over  the 
planning  cycle.  Alternative  F  manages  the  second-most  area  for  off-road  motorized  vehicle  use,  but  also 
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restricts  motorized  vehicle  use  to  designated  roads  and  trails  in  the  second-most  acreage  that  would 
limit  recreation  opportunities  for  motorized  travel. 

Special  designations  and  management  for  resource  protection  in  ACECs  and  WSRs  that  maintain  their 
recreation  settings  for  scenery  and  wildlife  viewing  would  result  in  the  greatest  benefit  to  recreationists 
under  Alternative  E,  followed  by  alternatives  B,  F,  A,  D,  and  C. 

Alternatives  E  and  B  would  result  in  the  least  amount  of  surface  disturbance,  minerals  development, 
ROW  authorizations,  and  other  conflicting  resource  uses  that  would  displace  recreation  and  potentially 
degrade  the  recreation  setting,  followed  by  alternatives  F,  D,  A,  and  C.  Alternatives  B  and  E  would 
benefit  recreational  settings  the  most  because  these  alternatives  manage  the  most  areas  as  SRMAs  for 
desired  recreation  settings  to  benefit  outcome  objectives,  activities,  experiences,  and  benefits,  followed 
by  alternatives  F,  D,  A,  and  C.  Flowever,  alternatives  B  and  E  would  also  result  in  the  greatest  impacts  to 
desired  experiences  and  beneficial  outcomes  through  seasonal  closures  on  the  greatest  acreage  among 
the  alternatives;  seasonal  restrictions  on  travel  could  limit  the  ability  of  certain  recreational  users  to 
access  some  desired  recreation  areas  and  sites  (e.g.,  recreation  sites  in  greater  sage-grouse  Key  Flabitat 
Areas)  during  certain  times  of  the  year. 

Alternative  C  manages  the  fewest  areas  as  SRMAs  and  would  result  in  the  greatest  adverse  impacts  to 
the  desired  settings,  opportunities,  activities,  experiences,  and  beneficial  outcomes  in  areas  with 
substantial  recreation  values.  Alternatives  F  and  D  manage  more  acreage  in  SRMAs  than  Alternative  A, 
and  while  managing  these  areas  for  the  realization  of  benefits  by  maintaining  the  desired  recreational 
setting  character  condition  (RSCC),  SRMAs  would  result  in  more  beneficial  impacts  to  recreation 
experiences  than  under  Alternative  A. 

4.6.5. 3  Detailed  Analysis  of  Alternatives 

The  NFITs  and  Other  Flistoric  Trails,  National  Back  Country  Byways,  and  CTTM  sections  describe  impacts 
to  these  resource  areas  that  are  often  used  for  recreation.  This  analysis  focuses  on  impacts  to 
recreational  opportunities,  experiences,  and  benefits  for  users,  which  often  are  associated  with  the 
recreation  setting.  Recreation  management  matrices  in  Appendix  O  identify  the  primary  market 
strategy,  niche,  recreation  management  objective,  desired  RSCC,  experiences,  and  beneficial  outcomes, 
and  implementation  strategy/actions  for  each  SRMA. 

Impacts  Common  to  All  Alternatives 

Surface  Disturbance 

Under  all  alternatives,  activities  that  result  in  surface  disturbance  (e.g.,  facilities  construction,  clearing 
land,  prescribed  fires,  and  drilling  activities  related  to  minerals  exploration  and  development)  would 
result  in  adverse  impacts  by  displacing  recreationists  from  degrading  the  desired  RSCC,  opportunities, 
experiences,  and  desired  beneficial  outcomes  for  the  life  of  the  disturbance,  or  until  the  area  is 
reclaimed  or  recovers.  Surface  disturbance  would  more  intensively  affect  areas  where  the  desired  RSCC 
necessitates  a  high  degree  of  naturalness  (i.e.,  back  country).  Adverse  impacts  from  surface  disturbance 
would  be  less  intensive  in  areas  where  the  desired  RSCC  allows  for  moderately  dominant  alterations  to 
the  natural  setting  (i.e.,  middle  country  and  front  country).  Development  activities  that  improve  legal 
access  to  public  lands,  establish  new  and  improve  existing  roads,  and  increase  opportunities  for 
motorized  travel  may  benefit  recreational  experiences.  Refer  to  Appendix  O  for  descriptions  of  the 
desired  RSCCs  throughout  the  Planning  Area.  Management  actions  limiting  surface-disturbing  activities 
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in  identified  SRMAs  would  benefit  recreational  experiences  by  ensuring  the  maintenance  of  the 
recreational  setting. 

Resource  Uses 

Under  all  alternatives,  minerals  leasing  and  development  would  further  alter  supplemental  values 
important  for  recreation  such  as  scenic  quality  and  natural,  social,  and  administrative  settings,  and  open 
previously  limited  areas  to  recreational  use.  The  industrialized  character  associated  with  oil  and  gas 
activity  would  introduce  new  contrasting  elements  affecting  the  scenic  quality  of  the  recreation  setting, 
interfering  with  recreationists'  experiences  and  beneficial  outcomes,  which  will  displace  recreationists 
from  their  desired  settings  to  alternative  areas.  Travel  off  existing  roads  for  "necessary  tasks" 
associated  with  minerals  management  and  other  programs  may  generate  new  primitive  routes  for 
recreation  opportunities,  but  the  proliferation  of  roads  and  trails  may  threaten  the  recreation  setting  of 
certain  areas  and  adversely  affect  such  values  as  scenic  quality,  solitude,  and  wildlife.  Hazards 
associated  with  road  use  would  be  proportional  to  the  amount  of  mineral  activity  plus  the  historical 
recreational  use.  Minerals  development  would  cause  mostly  adverse  impacts  to  recreation  under  all  of 
the  alternatives. 

Locatable  mineral  exploration  and  mineral  materials  disposal  may  result  in  adverse  impacts  to 
recreation.  Mining  activities  may  displace  recreational  activities  and  have  an  adverse  impact  on  the 
desired  recreation  settings  by  altering  the  viewshed  of  some  areas,  and  associated  supplemental  values 
such  as  wildlife  and  habitat,  resulting  in  indirect  impacts  to  recreation.  Mining  activities  can  also  disrupt 
wildlife  and  alter  habitat  resulting  in  indirect  impacts  to  recreation.  Mitigation  measures  would 
minimize  impacts  to  recreation  resources  from  surface  disturbance,  but  no  mitigation  would  be  applied 
to  locatable  mining  activities  to  minimize  adverse  impacts  to  scenic  qualities.  The  development  of 
mineral  resources  may  adversely  affect  recreation  management  due  to  hazardous  conditions,  noxious 
odors,  and  dangerous  gas  (such  as  H2S)  (see  Section  4.8.3  Health  and  Safety).  Post-mining  reclamation  is 
planned  and  implemented  on  a  case-by-case  basis.  Regardless  of  the  measure  of  success  of  post-mining 
reclamation,  the  landscape,  viewshed,  habitat,  topography,  and  potentially  other  desired  recreation 
settings  would  not  be  restored  to  original  conditions  at  a  reasonable  expense. 

Land  tenure  adjustments,  including  acquisition  and  disposal  of  land,  generally  benefit  recreation  if  the 
adjustment  considers  recreational  values.  Acquisitions  can  result  in  beneficial  impacts  by  improving 
public  access  in  areas  with  intermingled  land  ownership  and  facilitating  increased  or  improved  access  to 
recreation  areas  and  resources  such  as  WSAs  and  river  access  points.  Private  land  that  fragments  BLM- 
administered  land  may  interfere  with  recreationists'  access,  goals,  activities,  experiences,  and  benefits, 
and  affect  local  and  regional  tourism.  Acquiring  and  consolidating  BLM-administered  land  and  disposing 
of  inholdings  of  private  or  state  land  would  result  in  beneficial  impacts  to  recreation,  especially  in 
SRMAs,  WSAs,  and  other  areas  managed  for  specific  recreation  experiences.  The  acquisition  of  access 
easements  can  also  increase  recreational  use  across  the  Planning  Area  and  would  generally  result  in 
beneficial  impacts  to  recreation. 

Development  activities  associated  with  ROW  authorizations  would  include  renewable  energy 
development,  utility/transportation  systems  development,  and  communication  site  development. 

These  developments,  especially  wind-energy  facilities,  may  have  a  substantial  impact  on  the  recreation 
setting  and  recreationists'  goals,  experiences,  and  benefits  by  altering  the  scenic  quality  of  open  space 
and  displacing  users. 

Under  all  alternatives,  motorized  and  mechanized  travel  may  enhance  some  recreationists'  goals, 
experiences,  and  realize  desired  beneficial  outcomes  by  allowing  greater  access  to  BLM-administered 
land  while  impairing  those  recreation  users  seeking  a  nonmotorized  recreation  experience.  Therefore, 
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impacts  from  motorized  and  mechanized  travel  are  likely  to  be  site-specific.  The  BLM  would  address 
these  impacts  in  more  detail  in  assessing  RAMPs. 

The  presence  of  livestock  in  a  landscape  setting  is  probably  not  detrimental  to  the  experience  of  most 
recreationists;  however,  on  a  site-specific  level,  high  levels  of  livestock  use  and  facilities  associated  with 
grazing  (e.g.,  water  developments)  may  degrade  recreationists'  experiences  due  to  noise,  odor,  and 
damage  to  vegetation.  Such  impacts  would  be  more  likely  to  occur  around  campgrounds,  picnic  areas, 
and  trailheads.  Off-road  motorized  vehicle  use  to  support  livestock  management  activities  (e.g., 
round-ups)  may  affect  the  desired  recreation  settings  by  introducing  new  trails  that  may  be  used  by 
other  motorized  travelers  introducing  new  conflicting  uses,  as  well  as  further  augmenting  the 
contrasting  elements  to  the  scenic  characteristics,  all  of  which  would  further  interfere  with 
recreationists'  goals,  experiences,  and  benefits. 

Special  Designations 

Management  actions  in  special  designations  under  all  alternatives  would  maintain  legal  public  access 
and  natural  qualities  that  will  maintain  the  recreational  setting  characteristics  and  continue  to  provide 
for  recreation  opportunities  and  experiences.  These  actions  include  continuing  the  Red  Gulch/Alkali 
Road  National  Back  Country  Byway  designation  and  developing  educational  materials  and  facilities  to 
enhance  the  knowledge  of  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway;  closing  WSAs  to 
renewable  energy  development  and  mineral  leasing;  and  various  resource  protection  measures  in  the 
Spanish  Point  Karst  ACEC.  Resource  protection  measures  also  would  preclude  other  forms  of  recreation, 
such  as  motorized  travel.  Impacts  to  special  designations  and  the  values  for  which  they  are  designated 
are  discussed  in  their  respective  sections  of  this  chapter. 

Resources 

Management  to  protect  soils  and  water  quality  and  watershed  management  actions  such  as  avoidance, 
mitigation,  or  application  of  BMPs  (Appendix  L)  would  protect  water  sources  for  campground  facilities 
and  would  enhance  recreation  opportunities  by  providing  potable  water.  Water  and  watershed 
management  activities  indirectly  protect  existing  flow  conditions  and  water  quality  that  benefit  activities 
and  opportunities  such  as  fishing  and  other  river-related  recreational  activities,  and  maintains  and 
enhances  other  related  recreational  resources. 

Caves  provide  recreational  opportunities  but  must  also  be  protected  for  their  unique  and  fragile 
biological  and  paleontological  resources.  Actions  that  restrict  or  limit  access  to  caves  for  resource 
protection  would  result  in  adverse  impacts  to  recreational  use  in  these  areas. 

Short-term  impacts  to  recreation  from  fire  and  fuels  management  would  result  in  temporary  closure  of 
areas  during  and  after  fire  events  (including  prescribed  burns)  and  mechanized  fuel  treatments,  which 
would  displace  recreationists.  Long-term  impacts  from  wildland  fire  may  degrade  the  recreation  setting 
and  displace  recreationists. 

Temporary  recreation  displacement  would  occur  during  commercial  timber  harvest  activities  because  of 
a  change  in  recreation  settings,  such  as  increased  traffic,  dust,  noise,  and  loss  of  solitude.  Logging 
operations  that  degrade  the  physical  setting  of  naturalness  may  displace  visitors.  The  intensity  of  the 
displacement  would  vary  with  the  change  in  setting.  Allowing  harvests  of  minor  wood  products  would 
provide  recreation  opportunities  such  as  fuel  wood  gathering  for  campfires  and  may  improve  the 
recreation  setting  by  improving  forest  health. 

Vegetation  management  actions  in  riparian,  wetland,  and  upland  areas  may  displace  recreationists  from 
closed  areas  undergoing  vegetation  treatments  (e.g.,  noxious  weed  control).  In  the  long  term,  managing 
vegetation  to  meet  the  Wyoming  Standards  for  Healthy  Rangelands  would,  overall,  maintain  or  improve 
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the  desired  natural  recreational  resources  and  recreation  setting  conditions,  thus  improving  desired 
opportunities,  activities,  experiences,  and  a  realization  of  desired  beneficial  outcomes. 

Fish  and  wildlife  management  decisions  affect  the  habitat  and  health  of  fish  and  wildlife  populations. 
Many  recreation  activities,  such  as  hunting,  wildlife  viewing,  bird  watching,  and  fishing,  would  benefit 
from  the  presence  of  healthy  and  abundant  wildlife  habitats  and  populations.  Spatial  and  temporal 
restrictions  (e.g.,  CSU,  TSL),  and  BMPs  and  mitigation  to  protect  and  improve  habitat  would  benefit 
recreation  under  all  alternatives,  although  the  extent  of  these  impacts  varies  by  alternative. 
Management  actions  to  protect  or  improve  wildlife  habitat  that  restrict  certain  activities,  such  as  OHV 
use,  may  adversely  affect  some  recreationists.  Under  all  alternatives,  the  construction  of  new 
recreation  facilities  is  prohibited  in  greater  sage-grouse  PHMAs  unless  the  development  would  result  in 
a  net  conservation  gain  or  is  required  for  visitor  or  resource  protection.  Combined  with  other 
restrictions  on  recreation  and  OHV  use  in  PHMAs,  management  of  these  areas  would  generally  favor 
nonmotorized  forms  of  recreation. 

Wild  horse  management  actions  would  protect,  maintain,  and  control  viable,  healthy  herds  while 
retaining  their  free-roaming  nature  and  providing  opportunities  for  public  viewing  of  wild  horses.  These 
actions  would  maintain  a  quality  recreation  setting  and  provide  for  unique  supplemental  values, 
opportunities,  and  experiences. 

Management  actions  for  cultural  resources  may  require  the  relocation  of  potential  recreation  facilities 
in  areas  where  the  integrity  of  the  setting  contributes  to  NRHP  eligibility.  Areas  containing  important 
cultural  and  paleontological  resources  may  restrict  certain  recreational  access  or  activities  such  as  OHV 
use.  However,  developing  cultural  resource  interpretive  sites  and  making  use  of  scenic  overlooks,  signs, 
and  walking  trails  would  increase  recreation  opportunities  in  these  areas.  Such  actions  may  minimally 
impact  recreation  opportunities  by  moving  facilities  or  rerouting  access,  displacing  recreationists  to 
other  potentially  less  desirable  areas. 

Management  of  visual  resources  would  maintain  the  overall  integrity  of  the  Planning  Area's  scenic 
qualities  while  allowing  for  development  of  existing  and  future  uses.  Limiting  the  visual  impacts  of 
management  actions  in  VRM  Class  I  and  II  areas  would  retain  the  recreation  setting,  whereas  VRM  Class 
III  and  IV  areas  would  allow  more  modification  of  the  natural  environment  that  may  detract  from  the 
recreation  setting.  Altering  the  recreation  setting  would  influence  recreational  activities  and  may 
displace  some  recreationists  seeking  a  back  country  recreation  setting.  Managing  WSAs  as  VRM  Class  I 
areas  under  all  alternatives  would  benefit  recreationists  seeking  back  country  settings. 

Proactive  Management 

Recreation  management  provides  opportunities  for  outdoor  recreation  activities  at  both  developed  sites 
and  dispersed  areas.  Under  all  alternatives,  the  BLM  would  manage  recreation  to  provide  for  visitor 
health  and  safety,  coordinate  with  other  programs  to  minimize  conflicts  and  adverse  impacts  to 
recreation  opportunities,  protect  resources,  maintain  the  desired  RSCC,  and  enhance  recreation  by 
managing  for  realization  of  desired  beneficial  outcomes.  Proactive  management  actions  that  would 
benefit  recreation  under  all  alternatives  include  continuing  a  withdrawal  from  appropriation  under  the 
mining  laws  in  the  Castle  Gardens  Scenic  Area;  maintaining  an  easement  across  private  land  for  public 
access  to  Rainbow  Canyon;  retaining  recreational  access  in  the  Bighorn  River  HMP/RAMP  area;  and 
mitigating  surface-disturbing  and  disruptive  activities  associated  with  constructing,  maintaining,  and 
using  roads,  campgrounds,  interpretive  sites,  and  other  recreation  facilities,  as  described  in  Appendix  H. 
Short-term  benefits  from  proactive  recreation  management  actions  would  preserve  or  increase  visitor 
satisfaction  by  maintaining  recreational  settings,  opportunities,  and  experiences.  Long-term  benefits 
would  result  from  sustained  recreation  activity  and  realization  of  beneficial  outcomes. 
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Managing  areas  as  SRMAs  would  result  in  beneficial  impacts  to  recreation  in  the  Planning  Area.  The 
BLM  manages  the  respective  areas  to  provide  specific  "structured"  recreation  systems  (i.e.,  identified 
settings,  activities,  experiences,  and  beneficial  outcomes)  based  on  identified  desirable  outcomes  in 
areas  containing  unique  recreational  resources.  SRMA  management  focuses  on  meeting  outcome 
objectives  developed  in  response  to  identified  desired  activities,  experiences,  and  benefits.  Recreation 
settings  are  prescribed  to  achieve  the  outcome  objectives  and  guide  allowable  use  decisions  and 
management  actions.  In  areas  managed  as  ERMAs,  recreation  is  not  the  predominant  resource  use,  but 
recreation  is  recognized  as  one  of  the  many  uses  on  public  lands.  ERMA  management  actions  are 
custodial  in  nature  to  address  visitor  health  and  safety,  user  conflicts,  resource  protection,  and  local 
planning  issues.  Management  actions  in  ERMAs  would  result  in  a  lower  amount  of  recreational  related 
focus  such  as  niche-matching,  marketing,  and  desired  RSCC  than  the  SRMAs.  Table  4-29  summarizes 
ERMAs  and  SRMAs  by  alternative. 


Table  4-29.  Recreation  Management  Areas  by  Alternative 


Area 

Recreation  Management  Designation  (acres) 

Alternative  A 

Alternatives 

B  and  E 

Alternative  C 

Alternatives 

D  and  F 

Absaroka  Foothills 

SRMA  (72,130) 

SRMA  (72,130) 

Not  an  RMA 

SRMA  (42,615) 

Absaroka 

Not  an  RMA 

Not  an  RMA 

Not  an  RMA 

ERMA  (28,998) 

Bighorn  River 

SRMA  (15,256) 

SRMA  (15,113) 

Not  an  RMA 

SRMA  (2,496) 

ERMA  (1,522) 

Badlands 

SRMA  (213,981) 

SRMA  (220,687) 

Not  an  RMA 

SRMA  (211,561) 

Tour  de  Badlands 

Included  within 

Badlands  SRMA 

RMZ  (122,616) 

Not  an  RMA 

RMZ  (111,051) 

Wild  Badlands 

Included  within 

Badlands  SRMA 

RMZ  (51,158) 

Not  an  RMA 

RMZ  (51,155) 

Tatman  Mountain 

Included  within 

Badlands  SRMA 

RMZ  (46,912) 

Not  an  RMA 

RMZ  (49,354) 

West  Slope  (CYFO) 

Managed  as  one 
West  Slope  SRMA 
(375,888) 

SRMA  (129,771) 

Not  an  RMA 

SRMA  (129,766) 

Managed  as  one 

West  Slope  (WFO) 

West  Slope  SRMA 
(375,888) 

SRMA  (276,538) 

Not  an  RMA 

SRMA  (190,928) 

Trapper  Creek 

Included  within  West 
Slope  (WFO)  SRMA 

RMZ  (83,806) 

Not  an  RMA 

Included  within 
Canyons  RMZ 

Paint  Rock 

Included  within  West 
Slope  (WFO)  SRMA 

RMZ  (45,017) 

Not  an  RMA 

Included  within 
Canyons  RMZ 

Canyons 

Included  within  West 
Slope  (WFO)  SRMA 

Included  within 
Trapper  Creek  and 
Paint  Rock  RMZ 

Not  an  RMA 

RMZ  (141,603) 

Brokenback/Logging  Road 

Included  within  West 
Slope  (WFO)  SRMA 

RMZ  (63,725) 

Not  an  RMA 

RMZ  (49,325) 

South  Bighorns 

Included  within  West 
Slope  (WFO)  SRMA 

RMZ  (83,991) 

Not  an  RMA 

ERMA  (69,325) 
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Table  4-29.  Recreation  Management  Areas  by  Alternative  (Continued) 


Area 

Recreation  Management  Designation  (acres) 

Alternative  A 

Alternatives 

B  and  E 

Alternative  C 

Alternatives 

D  and  F 

Canyon  Creek 

Not  an  RMA 

SRMA  (3,677) 

Not  an  RMA 

SRMA  (3,675) 

Middle  Fork  of  the  Powder 

River  SRMA 

Not  an  RMA 

Part  of  South 
Bighorns  RMZ 

Not  an  RMA 

SRMA  (14,644) 

Red  Canyon  Creek 

Not  an  RMA 

SRMA  (8,435) 

Not  an  RMA 

ERMA  (8,435) 

The  Rivers 

SRMA  (18,247) 

SRMA  (18,247) 

Not  an  RMA 

SRMA  (6,047) 

Historic  Trails 

SRMA  (12,065) 

Not  an  RMA 

Not  an  RMA 

Not  an  RMA 

Worland  Caves 

SRMA 

ERMA 

Not  an  RMA 

Not  an  RMA 

McCullough  Peaks 

Not  an  RMA 

SRMA  (160,838) 

Not  an  RMA 

SRMA  (160,838) 

Basin  Gardens 

Not  an  RMA 

SRMA  (19,771) 

Not  an  RMA 

Not  an  RMA 

Basin  Gardens  Play  Area 

Not  an  RMA 

RMZ  (1,821) 

ERMA  (4,421) 

SRMA  (4,421) 

Basin  Gardens 

Not  an  RMA 

RMZ  (17,949) 

ERMA  (15,349) 

Not  an  RMA 

Horse  Pasture 

Not  an  RMA 

SRMA  (144) 

Not  an  RMA 

SRMA  (144) 

Rattlesnake  Ridge 

Not  an  RMA 

Not  an  RMA 

SRMA  (7,996) 

ERMA  (7,996) 

Beck  Lake 

Not  an  RMA 

SRMA  (6,483) 

Not  an  RMA 

SRMA  (6,473) 

Newton  Lake  Ridge 

Not  an  RMA 

SRMA  (1,997) 

Not  an  RMA 

SRMA  (1,949) 

Total  Acreage  SRMA/ERMA 

707,567/2,322,174 

933,831/0 

7,996/19,770 

775,557/116,276 

Source:  BLM  2013a 

ERMA  Extensive  Recreation  Management  Area 

RMA  Recreation  Management  Area 

RMZ  Recreation  Management  Zone 

SRMA  Special  Recreation  Management  Area 


Alternative  A 

Surface  Disturbance 

Under  Alternative  A,  a  total  of  136,253  acres  of  short-term  and  15,646  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation.  A 
portion  of  this  disturbance  would  result  from  new  facilities  development  (campsites,  interpretive  areas) 
and  roads  that  may  benefit  recreation,  but  most  would  result  in  short-  and  long-term  adverse  impacts 
by  displacing  recreation  and  impairing  the  recreation  setting  for  those  seeking  undisturbed  landscapes. 
The  intensity  of  impacts  to  recreation  would  depend  on  the  location  of  surface  disturbance  in  relation  to 
the  desired  RSCC  in  the  area  being  disturbed  (see  Impacts  Common  to  All  Alternatives).  Alternative  A 
manages  the  third  most  acreage  in  SRMAs,  and  it  does  not  manage  for  the  realization  of  desired 
outcomes  and  benefits  to  the  same  degree  in  these  areas  as  alternatives  B  and  D.  Therefore,  under 
Alternative  A  surface  disturbance  may  limit  the  realization  of  benefits  to  recreationists  more  than 
alternatives  B  and  D. 
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Resource  Uses 

Oil  and  gas  development  in  areas  of  moderate  potential  (where  most  development  is  anticipated)  is 
expected  to  add  1,184  new  federal  wells  (Appendix!)  resulting  in  3,552  acres  of  short-term  surface 
disturbance  during  the  planning  cycle  (Appendix  I).  The  additional  oil  and  gas  facilities,  equipment, 
noise,  dust,  vehicles,  night  lighting,  pipelines,  and  human  activity  would  alter  the  recreation  setting  to  an 
industrial  setting  in  certain  areas,  which  would  interfere  with  recreationists'  goals,  and  influence  their 
opportunities,  activities,  experiences,  and  benefits.  Under  Alternative  A,  3,122,944  acres  of  BLM- 
administered  surface  are  available  for  locatable  mineral  entry  and  10,000  acres  of  long-term  surface 
disturbance  are  projected  from  locatable  mining  activities.  Minerals  development  would  result  in 
adverse  impacts  by  displacing  recreation  opportunities  in  areas  with  degraded  scenic  qualities.  The 
potential  increase  in  the  visitor  concentration  in  alternate  recreation  settings  may  detract  from  the 
quality  of  recreational  experiences  in  those  areas,  especially  for  those  seeking  solitude. 

Acquisitions  and  land  tenure  adjustments  under  Alternative  A  may  increase  recreation  opportunities 
and  enhance  recreationists'  experiences  as  described  under  Impacts  Common  to  All  Alternatives. 
Considering  acquisitions  for  public  access  in  areas  such  as  the  Bighorn  and  Greybull  rivers  and  in  SRMAs 
could  result  in  beneficial  impacts  to  recreation  by  increasing  recreation  opportunities  in  these  areas. 

Pursuing  withdrawals  results  in  beneficial  impacts  to  recreation  by  reducing  surface-disturbing  activities 
associated  with  mining,  protecting  the  scenic  quality,  and  maintaining  the  recreation  setting. 

Alternative  A  withdrawals  of  174,228  acres,  including  the  Beck  Lake  Scenic  Area,  result  in  a  direct 
beneficial  impact  by  preserving  the  recreation  setting  of  this  area. 

The  BLM  considers  renewable  energy  development,  including  wind-energy  development,  on  a  case-by- 
case  basis  throughout  the  Planning  Area  under  Alternative  A.  Due  to  the  lack  of  management  actions  to 
facilitate  its  consolidation,  wind-energy  development  may  result  in  adverse  impacts  to  recreation 
opportunities  and  scenic  values  important  to  the  desired  RSCC  and  associated  opportunities, 
experiences,  and  benefits  under  Alternative  A.  The  designation  of  ROW  corridors  would  concentrate 
ROW  authorizations  and  result  in  adverse  impacts  in  and  around  these  areas.  However,  concentrating 
ROWS  in  designated  areas  and  avoiding  or  excluding  ROW  development  in  areas  may  result  in  beneficial 
impacts  to  recreation  by  prohibiting  or  limiting  ROW  infrastructure  that  can  detract  from  the  desired 
RSCC,  opportunities,  experiences,  and  benefits.  Alternative  A  manages  940,943  acres  as  ROW  avoidance 
and  61,147  acres  as  ROW  exclusion  areas. 

Alternative  A  places  few  restrictions  on  motorized  vehicle  use  and  most  of  the  Planning  Area  is  limited 
to  existing  roads  and  trails,  which  would  result  in  beneficial  impacts  by  facilitating  access  for  recreation 
opportunities.  Allowing  OHV  use  for  big  game  retrieval  would  result  in  beneficial  impacts  to  hunting  and 
recreation.  Alternative  A,  however,  opens  the  smallest  area  to  off-road  use,  limiting  recreation 
opportunities  in  this  regard.  In  the  15-mile  and  Rattlesnake  Ridge  areas,  where  cross-country  motorized 
travel  is  allowed  or  tolerated,  recreationists  would  have  off-road  opportunities,  though  the  use  of  these 
areas  may  result  in  adverse  impacts  to  the  cultural  and  recreational  opportunities  along  some  Other 
Historic  Trails  (see  Chapter  3,  Section  3.6.4  Comprehensive  Travel  and  Transportation  Management  for 
additional  information).  Allowing  OHV  use  for  big  game  retrieval,  dispersed  campsite  access,  and  other 
"necessary  tasks"  may  result  in  route  proliferation  and  alterations  to  the  scenic  qualities  of  the 
landscape,  which  would  affect  the  recreation  setting  and  experience  of  those  desiring  solitude  or 
primitive  forms  of  recreation. 

Closing  Bighorn  River  tracts  and  campgrounds  to  livestock  grazing,  and  managing  livestock  grazing  for 
the  protection  and  enhancement  of  other  resource  values,  would  maintain  the  recreation  setting  and 
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minimize  the  potential  for  the  displacement  or  impairment  of  recreation  opportunities  or  experiences  in 
these  areas. 

Special  Designations 

Special  designations  under  Alternative  A  would  affect  the  desired  RSCC,  opportunities,  experiences,  and 
realization  of  beneficial  outcomes  to  recreationists  in  the  Planning  Area.  Alternative  A  designates  nine 
ACECs,  seven  of  which  have  recreation  values  that  include  scenery,  spelunking,  hunting,  and  camping. 
Placing  various  restrictions  on  activities  (e.g.,  mineral  development,  motorized  vehicle  use)  that  threaten 
the  scenic  values  and  natural  setting  in  these  areas  would  benefit  these  recreation  values.  Avoiding 
surface-disturbing  activities  and  applying  an  NSO  restriction  within  %  mile  of  the  Nez  Perce  (Neeme-poo) 
NHT  and  Other  Trails  would  preserve  the  recreation  setting  of  these  areas. 

Managing  WSR  eligible  waterway  segments  to  protect  their  free-flowing  conditions  and  ORVs,  including 
prohibiting  water  impoundments,  limiting  various  mineral  development  activities,  preventing  an 
increase  in  grazing,  and  managing  segments  as  VRM  Class  I  or  II  would  preserve  the  recreation  setting 
and  would  maintain  or  enhance  the  primitive  and  recreational  experiences  and  opportunities  these 
segments  provide.  Under  Alternative  A,  there  are  12  WSR  eligible  waterways  in  the  West  Slope  SRMA, 
and  the  Clarks  Fork  of  the  Yellowstone  segment  is  in  The  Rivers  SRMA.  Prohibiting  water 
impoundments,  major  diversions,  or  hydroelectric  power  facilities;  pursuing  a  withdrawal  from 
appropriation  under  the  mining  laws;  applying  NSO  restrictions,  and  limiting  geophysical  exploration  to 
foot  access  on  various  WSR  eligible  segments  would  provide  beneficial  impacts  by  helping  to  maintain 
the  desired  setting  and  experiences  in  these  areas.  However,  closing  segments  to  recreational  dredging 
would  adversely  affect  recreation  management  by  eliminating  recreational  opportunities  in  these  areas 
and  opening  the  Middle  Fork  of  the  Powder  River,  Dry  Medicine  Lodge  Creek,  and  Paint  Rock  Creek  Unit 
segments  to  various  mineral  activity  (e.g.,  leasing,  geophysical  exploration). 

Allowing  motorized  vehicle  use  in  WSAs  may  adversely  affect  recreationists  seeking  a  natural  setting  and 
solitude,  although  recreationists  seeking  opportunities  for  motorized  travel  in  remote  areas  would 
benefit.  The  lack  of  management  prescriptions  in  lands  with  wilderness  characteristics  under 
Alternative  A  also  would  threaten  the  natural  setting  and  opportunities  for  recreationists  seeking 
solitude  in  lands  with  wilderness  characteristics.  Prior  to  impacting  or  impairing  wilderness 
characteristics  in  lands  with  wilderness  characteristics,  however.  Alternative  A  requires  project  specific 
reviews  that  could  help  reduce  the  potential  for  adverse  impacts  to  wilderness  characteristics  and 
associated  recreational  values. 

Resources 

Impacts  from  water  quality,  watershed,  and  soils  management  would  be  similar  to  those  discussed  in 
the  Impacts  Common  to  All  Alternatives  section,  except  for  the  action  authorizing  surface  discharge  of 
produced  water  from  oil  and  gas  development.  The  surface  discharge  of  produced  waters  would  change 
the  physical  hydrology  of  receiving  waters  and  may  affect  water  quality  and  create  additional  temporary 
water  sources  or  evaporation/infiltration  reservoirs  that  would  require  reclamation  upon  project 
completion.  Changes  in  water  quality  in  recreational  fisheries  may  alter  aquatic  habitats,  as  described 
under  Section  4.4.5  Fish  and  Wildlife  Resources  -  Fish,  and  cause  adverse  impacts  to  fishing  and  other 
recreation  opportunities  provided  by  functioning  and  healthy  aquatic  habitat.  Under  Alternative  A,  the 
BLM  allows  recreational  use  of  Spirit  Mountain  cave  and  manages  cave  and  karst  resources  under  the 
Worland  Caves  SRMA  to  provide  for  recreation  opportunities.  Although  not  requiring  a  minimum  group 
size  in  caves  may  increase  safety  risks  for  recreationists,  management  actions  under  this  alternative 
would  primarily  benefit  users  of  caves  for  recreation. 
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Wildland  fire  management  actions  would  allow  wildland  fire  to  play  its  natural  role  and  would  be  used 
for  resource  benefit  when  appropriate.  Short-term  localized  impacts  to  recreation  from  fire  and  fuels 
management,  including  prescribed  fire  and  mechanical  fuels  treatments,  would  result  in  temporary 
closure  of  areas  during  and  after  fire  events  and  activities,  which  would  displace  recreationists  to  other 
areas.  Prescribed  fires  may  result  in  long-term  impacts  from  the  displacement  of  some  recreationists 
because  of  the  altered  recreation  setting,  but  would  prevent  larger  catastrophic  fires  that  would 
displace  recreation  for  a  longer  time  and  create  long-term  safety  hazards  (e.g.,  tree  fall)  for 
recreationists.  Stabilization  and  rehabilitation  activities  after  a  wildfire  may  prohibit  recreational  use  in 
the  short  term  while  the  area  recovers,  but  would  reduce  the  potential  for  future  fires  and  result  in 
long-term  benefits  to  recreation. 

Forest  management  would  use  a  full  range  of  methods  in  a  manner  that  protects  and  benefits 
watershed,  wildlife,  and  riparian/wetland  habitat  values  to  improve  forest  health.  Timber  harvesting 
activities  (projected  to  affect  30,000  acres  under  Alternative  A  [Appendix  T])  would  temporarily  displace 
recreationists  because  of  a  change  of  recreation  settings,  such  as  increased  traffic,  dust,  noise,  and  loss 
of  solitude;  these  activities  would  also  cause  a  loss  of  recreation  opportunities  during  logging 
operations.  Timber  harvesting,  when  completed,  would  alter  recreation  settings,  which  would  influence 
recreational  opportunities  and  experiences.  In  the  long  term,  closing  timber  access  and  haul  roads, 
although  eliminating  potential  motorized  recreational  use,  would  provide  non-motorized  access  into 
areas  for  other  recreational  opportunities,  activities,  and  experiences. 

Short-term  impacts  from  vegetation  treatments  would  temporarily  displace  recreationists  from  treated 
areas  to  other  areas.  The  long-term  impacts  would  be  to  enhance  the  recreation  setting  and 
recreational  experiences  by  improving  vegetation  health  and  wildlife  habitat. 

Management  actions  under  Alternative  A  that  benefit  fish  and  wildlife  would  benefit  recreational 
activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing.  However,  management 
actions  that  restrict  public  access  to  protect  wildlife  or  its  habitat  from  disturbance  (e.g.,  restricting  OHV 
use  in  areas  with  fragile  soils)  would  limit  access  for  motorized  recreation  opportunities.  These 
management  actions  would  interfere  with  some  recreationists'  goals  and  experiences,  but  would 
enhance  the  experiences  and  benefits  for  those  pursuing  non-motorized  related  activities  and 
experiences. 

Impacts  from  management  of  cultural  resources  would  be  similar  to  those  described  under  the  Impacts 
Common  to  All  Alternatives  section. 

VRM  Class  allocations  for  the  Planning  Area  under  Alternative  A  would  result  in  beneficial  impacts  by 
preserving  or  retaining  scenic  qualities  vital  to  the  recreation  setting  in  VRM  Classes  I  and  II  (see  Chapter 
2).  Requiring  a  VRM  contrast  rating  worksheet  in  VRM  Class  I  areas  would  help  preserve  the  scenic 
characteristics  of  the  landscape  in  these  areas  to  be  enjoyed  by  recreationists.  However,  limiting 
motorized  vehicle  use  to  designated  roads  and  trails  in  VRM  Class  I  and  II  areas  would  reduce  access  for 
those  seeking  recreational  motorized  travel  in  these  areas.  The  BLM  manages  many  areas  popular  for 
recreational  activities  and  opportunities  as  Classes  III  and  IV,  which  allows  for  noticeable  and  observable 
changes  in  the  landscape.  These  changes,  or  unnatural  contrasts  introduced  to  the  landscape,  would 
impact  the  desired  settings,  which  would  interfere  with  recreationists'  goals,  experiences,  and  realized 
beneficial  outcomes. 
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Proactive  Management 
Recreation  Sites 

Recreation  management  of  developed  sites  would  enhance  recreation  experiences  and  opportunities  by 
prohibiting  surface-disturbing  activities  (except  those  related  to  development  of  recreation  facilities  or 
wildlife  habitat)  and  applying  an  NSO  restriction  in  fishing  and  hunting  access  areas,  the  Five  Springs 
Falls  Campground,  the  Cody  Archery  Range,  and  the  R&PP  lease  area  for  the  Lovell  Rod  and  Gun  Club 
shooting  range. 

Recreation  Management  Areas  (SRMAs,  ERMAs) 

Under  Alternative  A,  the  BLM  manages  seven  areas  as  SRMAs  (Table  4-29).  The  remainder  of  the 
Planning  Area  is  in  the  Cody  ERMA  or  Worland  ERMA  (identified  as  ERMAs  in  prior  Recreation  Planning 
guidance;  the  new  recreation  guidance  does  not  recognize  the  remainder  of  the  Planning  Area  as  a 
recreation  management  area).  The  Impacts  Common  to  All  Alternatives  section  describes  the  benefits  of 
designating  SRMAs.  The  Recreation  Management  Area  Matrix  (Appendix  O)  provides  a  summary  of 
management  actions  under  each  alternative  in  areas  with  specific  recreation  management  designations. 
This  section  focuses  on  recreation  management  areas  and  proactive  management  actions  under 
Alternative  A  that  limit  or  prohibit  resource  uses  and  activities  and  result  in  beneficial  impacts  to 
recreation  by  maintaining  or  enhancing  recreation  settings,  opportunities,  experiences,  and  realization 
of  beneficial  outcomes. 

Applying  NSO  restrictions  on  all  or  part  of  the  Absaroka  Foothills,  Bighorn  River,  The  Rivers,  and  Flistoric 
Trails  SRMAs  and  the  Canyon  Creek  area  would  help  maintain  the  recreational  setting  and  experience  in 
these  areas  by  limiting  surface  access  to  oil  and  gas  and  other  leasable  minerals.  Additionally,  mitigation 
through  activity-level  planning  on  mineral  leases  in  the  following  areas  would  minimize  potential 
impacts  to  the  recreation  setting:  the  Badlands,  Bighorn  River,  Absaroka  Mountain  Foothills,  and  West 
Slope  SRMAs,  and  the  Red  Canyon  Creek  and  Florse  Pasture  areas. 

Closing  the  Bighorn  River  SRMA  to  surface-disturbing  activities,  such  as  geophysical  exploration  and 
salable  mineral  exploration,  would  maintain  the  recreation  settings  important  for  river  related  activities 
such  as  fishing,  hunting,  and  boating. 

Managing  the  Bighorn  River,  West  Slope,  and  The  Rivers  SRMAs  as  ROW  avoidance  areas  would  help 
prevent  recreation  displacement  by  preserving  the  desired  RSCC,  opportunities,  experiences,  and 
beneficial  outcomes.  All  SRMAs  are  open  to  renewable  energy  development  under  Alternative  A; 
however,  limitations  on  ROW  authorizations  would  apply  to  the  development  of  renewable  energy  and 
may  restrict  development  or  require  mitigation  to  minimize  adverse  impacts  to  recreation.  Wind-energy 
development  would  result  in  adverse  impacts  to  recreation  by  diminishing  the  recreation  setting. 

Although  limiting  motorized  vehicle  use  to  designated  roads  and  trails  would  restrict  opportunities  for 
motorized  recreational  travel,  recreationists  seeking  naturalness  and  more  primitive  forms  of  recreation 
would  benefit  in  the  following  areas:  the  Bighorn  River  (CYFO  only),  Absaroka  Mountain  Foothills,  and 
West  Slope  SRMAs,  and  Red  Canyon  Creek  areas;  the  North  and  South  Forks  of  the  Shoshone  and  the 
Clarks  Fork  of  the  Yellowstone  rivers;  and  portions  of  the  McCullough  Peaks  and  Newton  Lake  Ridge 
areas.  Motorized  vehicle  use  is  limited  to  existing  roads  and  trails  in  other  recreation  areas,  with  off¬ 
road  use  tolerated  in  the  Basin  Gardens  Play  Area  and  Rattlesnake  Ridge  area  to  maximize  recreation 
opportunities  for  activities  such  as  motocross  and  hill  climbing.  Allowing  unrestricted,  motorized  access 
to  the  Rattlesnake  Ridge  area  poses  a  health  and  safety  risk  by  exposing  recreationists  to  high  levels  of 
FI2S  gas  in  the  area. 
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SRMAs  are  generally  managed  as  VRM  Classes  IV,  III,  and  II  under  Alternative  A,  retaining  the  existing 
character  of  the  landscape  to  preserve  the  recreation  setting,  but  allowing  management  activities  and 
facilities  development  to  respond  to  recreational  needs.  Managing  areas  such  as  the  Red  Canyon  Creek 
area,  areas  in  the  West  Slope,  Absaroka  Mountain  Foothills,  and  Badlands  SRMAs  as  VRM  Class  II  would 
retain  the  scenic  characteristics  of  this  area,  benefitting  recreationists  seeking  a  natural  setting. 

Alternative  B 

Surface  Disturbance 

Under  Alternative  B,  a  total  of  73,940  acres  of  short-term  and  10,893  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation.  A 
portion  of  this  disturbance  would  result  from  new  facilities  development  and  roads  that  may  benefit 
recreation,  but  most  would  result  in  short-  and  long-term  adverse  impacts  by  displacing  recreation  and 
impairing  the  recreation  setting  for  those  seeking  undisturbed  landscapes.  Alternative  B  would  result  in 
less  adverse  impacts  to  recreation  from  surface  disturbance  compared  to  Alternative  A.  The  intensity  of 
impacts  to  recreation  would  depend  on  the  location  of  surface  disturbance  in  relation  to  the  desired 
RSCC  in  the  area  being  disturbed  (see  Impacts  Common  to  All  Alternatives).  Under  Alternative  B,  the 
BLM  would  manage  more  acres  in  SRMAs  (Table  4-29)  to  maintain  the  desired  RSCC  than  Alternative  A, 
which  would  minimize  the  impacts  of  surface-disturbing  activities  where  they  would  most  adversely 
affect  recreational  experiences. 

Resource  Uses 

Oil  and  gas  development  in  areas  of  moderate  potential  (where  most  development  is  anticipated)  is 
expected  to  add  502  new  federal  wells  resulting  in  1,506  acres  of  short-term  surface  disturbance  during 
the  planning  cycle  (Appendix  T).  Adverse  impacts  from  oil  and  gas  development  under  Alternative  B 
would  be  similar  to  Alternative  A,  although  to  a  lesser  extent  because  Alternative  B  includes  more 
restrictions  on  development.  Under  Alternative  B,  2,919,360  acres  of  BLM-administered  surface  are 
available  for  locatable  mineral  entry  (see  Chapter  2)  and  the  BLM  projects  5,000  acres  of  long-term 
surface  disturbance  from  mining  activities.  Adverse  impacts  from  locatable  mineral  development  would 
be  similar  to  Alternative  A,  although  to  a  lesser  extent  because  Alternative  B  includes  more  mineral 
withdrawals  (and  less  area  open  to  mineral  entry). 

Acquisitions  and  land  tenure  adjustments  under  Alternative  B  would  benefit  recreation  similar  to 
Alternative  A,  although  to  a  greater  extent.  Emphasizing  acquisitions  for  public  access  in  the  Bighorn 
and  Greybull  rivers  and  recreation  management  areas  would  result  in  beneficial  impacts  similar  to 
Alternative  A,  although  to  a  greater  extent  because  Alternative  B  considers  more  areas  for  acquisition 
for  public  access.  Working  collaboratively  with  landowners  to  identify  opportunities  for  acquisitions 
under  Alternative  B  also  may  increase  the  potential  for  adjustments  that  would  increase  recreational 
access  and  opportunities.  Under  Alternative  B,  as  in  Alternative  A,  pursuing  a  withdrawal  in  the  Beck 
Lake  Scenic  Area  would  benefit  recreation  by  maintaining  the  recreation  setting  and  public  access  in  the 
area. 

Alternative  B  manages  a  total  of  2,710,695  acres  as  ROW  avoidance  and  225,447  acres  as  ROW  exclusion 
areas,  resulting  in  similar  impacts  to  those  under  Alternative  A,  but  to  a  greater  extent  due  to  the 
consolidation  of  ROWs  that  would  preserve  the  RSCC  more  than  Alternative  A.  Reducing  and 
consolidating  potential  renewable  energy  development  under  Alternative  B,  especially  wind-energy 
facilities,  would  decrease  the  potential  for  recreation  displacement  and  visual  impacts  to  recreation 
settings  relative  to  Alternative  A. 
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Alternative  B  places  more  restrictions  on  motorized  vehicle  use  than  Alternative  A  and  limits  most  of  the 
Planning  Area  to  designated  roads  and  trails.  Restricting  motorized  vehicle  use  under  this  alternative 
would  benefit  recreation  opportunities  for  solitude,  natural  settings,  and  primitive  forms  of  travel  more 
than  under  Alternative  A.  Impacts  to  motorized  forms  of  recreation  would  be  more  adverse  under 
Alternative  B  than  Alternative  A  due  to  the  seasonal  closure  (March  15  through  June  30)  of  greater  sage- 
grouse  Key  Habitat  Areas  to  motorized  access.  The  seasonal  closure  would  impact  desired  recreational 
opportunities,  experiences,  and  beneficial  outcomes  by  repudiating  motorized  access  within  Key  Habitat 
Areas  as  well  as  limiting  access  to  other  areas  that  require  travel  through  Key  Habitat  Areas.  Many  areas 
of  the  Bighorn  Basin  are  remote  and  difficult  to  access  without  the  use  of  a  motorized  vehicle.  Activities 
that  may  be  adversely  impacted  by  this  seasonal  closure  include  antler  shed  hunting,  hiking,  motorized 
touring  and  OHV  use,  caving,  camping,  sightseeing  and  wildlife  viewing,  rock  hounding,  environmental 
education,  and  general  touring  throughout  the  Bighorn  Basin.  Certain  activities,  such  as  cougar  and  bear 
hunting,  would  be  available  during  fall,  but  not  spring  hunts  within  Key  Habitat  Areas.  Desirable 
recreational  areas  that  would  be  affected  by  the  seasonal  closure  include,  but  are  not  limited  to, 
portions  of  the  McCullough  Peaks,  public  lands  south  of  Cody,  Wyoming,  portions  of  the  West  Slope  of 
the  Bighorns,  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway,  Castle  Gardens  Scenic  Area,  and 
portions  of  the  Absaroka  Front  and  the  foothills.  Alternative  B,  however,  opens  a  larger  area  to  off-road 
use  than  Alternative  A,  providing  more  recreation  opportunities  in  this  regard.  Prohibiting  OHV  use  for 
big  game  retrieval,  dispersed  campsite  access,  and  other  "necessary  tasks"  would  benefit  recreationists 
seeking  solitude  and  primitive  forms  of  recreation,  but  would  adversely  affect  recreationists  seeking 
more  accessibility  for  certain  activities  (e.g.,  big  game  retrieval  or  dispersed  campsites).  Restricting 
over-snow  vehicle  use  to  areas  with  a  minimum  average  of  12  inches  of  snow  or  groomed  trails  would 
limit  recreation  opportunities  for  snowmobilers  and  public  access  for  other  recreational  uses,  such  as 
hunting. 

Under  Alternative  B,  the  BLM  would  close  crucial  winter  range  for  elk  and  bighorn  sheep  and  greater 
sage-grouse  Key  Habitat  Areas  to  livestock  grazing.  This  action  may  indirectly  benefit  hunters  and 
wildlife  viewers,  but  would  also  adversely  impact  livestock  grazing  permittees.  Livestock  grazing  may 
impact  wildlife  habitat  due  to  competition  for  forage.  Improper  grazing  management  can  lead  to  a  lack 
of  residual  forage  for  big  game  winter  use.  However,  proper  management  of  livestock  grazing  can  be 
beneficial  to  certain  wildlife  species. 

Special  Designations 

Under  Alternative  B,  the  BLM  would  manage  special  designations  for  the  desired  RSCC,  opportunities, 
experiences,  and  realized  beneficial  outcomes  for  recreationists  in  the  Planning  Area.  Alternative  B 
designates  17  ACECs,  11  of  which  have  recreation  values  that  include  scenery,  nature  viewing, 
spelunking,  hunting,  and  camping.  The  benefits  of  these  designations  would  be  similar  to  Alternative  A, 
but  to  a  greater  extent  because  Alternative  B  includes  more  special  designations  that  cover  a  greater 
area.  Managing  all  lands  with  wilderness  characteristics  specifically  to  preserve  their  wilderness 
characteristics,  including  where  they  overlap  the  Absaroka  Mountain  Foothills  (11,193  acres).  West 
Slope  (CYFO  and  WFO,  not  including  RMZs)  (17,230  acres).  Bighorn  River  (3,052  acres),  McCullough 
Peaks  (42,371  acres),  and  The  Rivers  (4,030  acres)  SRMAs  and  the  Tatman  Mountain  RMZ  (24,008  acres), 
may  result  in  beneficial  impacts  to  recreation  experiences  in  areas  managed  for  back  country  desired 
RSCCs. 

Designating  the  Hyattville  Logging  Road  and  the  Hazelton  Road  as  Back  Country  Byways  and  managing 
these  areas  for  responsible  recreation  would  increase  opportunities  for  recreation  in  the  Planning  Area; 
however,  designation  may  increase  the  use  of  these  routes  enough  to  diminish  solitude  and  recreation 
setting  and  experiences.  Avoiding  surface-disturbing  activities  in  view  within  5  miles  and  applying  an 
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NSO  restriction  within  3  miles  of  the  Nez  Perce  (Neeme-poo)  NHT  and  Other  Historic  Trails  would 
preserve  the  recreation  setting  of  these  areas  to  a  greater  extent  than  management  under 
Alternative  A. 

Under  Alternative  B,  the  West  Slope  (CYFO  and  WFO)  SRMA  contains  six  WSR  suitable  segments  and  The 
Rivers  SRMA  contains  one.  Desired  outcomes  in  the  West  Slope  (CYFO  and  WFO)  SRMA  include 
experiencing  the  landscape  and  developing  a  greater  awareness  of  outdoor  aesthetics  in  back  country 
and  middle  country  natural  settings.  Desired  outcomes  in  The  Rivers  SRMA  include  developing  a  closer 
relationship  with  the  natural  world  in  areas  with  a  rural  natural  setting,  and  enjoying  risk-taking 
adventure  and  increasing  local  tourism  revenue.  In  addition  to  the  actions  restricting  minerals 
development  under  Alternative  A,  Alternative  B  closes  WSR  suitable  segments  to  mineral  leasing  and 
geophysical  exploration.  This  would  provide  additional  benefits  by  protecting  the  desired  RSCC  in  these 
areas.  However,  prohibiting  surface-disturbing  activities  in  all  WSR  suitable  segments  may  adversely 
affect  recreational  experiences,  especially  in  The  Rivers  SRMA,  where  facilities  may  need  to  be  upgraded 
or  expanded  to  accommodate  more  visitors. 

Benefits  from  management  actions  in  WSR  suitable  segments  would  be  similar  to  Alternative  A, 
although  to  a  greater  extent.  Under  Alternative  B,  all  WSR  eligible  segments  are  recommended  as 
suitable  for  inclusion  in  the  NWSRS,  closing  these  areas  to  activities  (e.g.,  surface-disturbing  activities, 
ROW  authorizations)  that  would  degrade  their  free-flowing  conditions  and  ORVs.  Prohibiting  surface- 
disturbing  activities  in  WSR  suitable  segments  would  preclude  recreation  facilities  development  that 
may  enhance  the  recreational  experience  in  some  areas.  Under  Alternative  B,  14  of  the  20  WSR  suitable 
waterways  would  be  closed  to  motorized  vehicle  use,  preserving  the  natural  setting  and  enhancing  the 
experience  for  nonmotorized,  primitive  recreation  in  these  areas. 

Allowing  maintenance  on  pre-FLPMA  (grandfathered)  range  improvement  projects  may  affect 
recreationists  seeking  a  natural  setting  and  solitude  in  WSAs.  Closing  all  WSAs  to  motorized  vehicle  use 
under  Alternative  B,  though  eliminating  motorized  recreation  opportunities,  would  enhance 
opportunities  for  solitude  and  unconfined,  primitive  recreation.  Acquiring  inholdings  and/or  lands  or 
interest  in  lands  in  WSAs  would  also  enhance  the  recreation  setting  for  solitude  and  unconfined, 
primitive  recreation  in  these  areas  and  increase  access.  Under  Alternative  B,  the  BLM  manages  all  lands 
with  wilderness  characteristics  specifically  to  preserve  their  wilderness  characteristics.  Because  many 
lands  with  wilderness  characteristics  are  adjacent  to  WSAs,  this  management  action  would  buffer  the 
WSAs  from  activities  that  threaten  the  wilderness  setting  sought  by  recreationists  in  these  areas. 

Resources 

Beneficial  impacts  from  soils,  water  quality,  and  watershed  management  under  Alternative  B  would  be 
similar  to  those  under  Alternative  A,  although  to  a  greater  extent.  Cooperating  with  local  governments 
to  develop  watershed  improvement  practices  that  would  reduce  sediment  in  streams,  rivers,  lakes,  and 
reservoirs  and  address  impaired  waterbodies  on  the  state  of  Wyoming  303d  list  would  preserve  water 
quality  for  recreational  uses  of  these  resources.  Prohibiting  the  discharge  of  produced  water  would 
eliminate  the  associated  impacts  described  under  Alternative  A.  Stabilizing  or  relocating  heavily  eroded 
or  washed  out  roads  would  also  benefit  water  quality  for  recreational  uses  and  motorized  recreation 
opportunities. 

Under  Alternative  B,  the  BLM  allows  commercial  recreational  use  of  Spirit  Mountain  cave  and  manages 
cave  and  karst  resources  under  a  separate  cave  and  karst  ERMA  that  would  emphasize  resource 
protection,  address  user  conflicts,  public  health  and  safety,  and  maintain  the  desired  RSCC.  Requiring  a 
minimum  group  size  in  caves  may  decrease  safety  risks  for  recreationists,  but  would  also  limit  recreation 
opportunities  in  caves.  Recreation  opportunities  also  would  be  restricted  during  critical  times  for  bats 
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and  when  the  safety  of  users  is  at  risk.  Management  actions  under  this  alternative  would  provide  less 
structured  recreation  prescriptions  for  caves  than  under  Alternative  A. 

Fire  and  fuels  management  actions  under  Alternative  B  would  result  in  impacts  similar  to  Alternative  A, 
although  to  a  lesser  extent  because  Alternative  B  includes  less  fuels  treatments.  Short-term  impacts  to 
recreation  from  disturbance  associated  with  prescribed  fire  and  treatments  would  be  less  than  under 
Alternative  A.  Because  Alternative  B  includes  less  fuels  treatments,  the  risk  of  fuels  buildup  and  larger 
catastrophic  fires  may  be  greater  under  this  alternative.  Fuels  buildup  and  larger  catastrophic  fires  may 
cause  more  long-term  adverse  impacts  to  recreation  compared  to  Alternative  A. 

Impacts  to  recreation  from  forest  management  would  be  similar  to  Alternative  A,  although  to  a  lesser 
extent.  The  BLM  uses  a  full  range  of  methods  in  a  manner  that  protects  and  benefits  watershed, 
wildlife,  and  riparian/wetland  habitat  values,  but  only  harvests  timber  on  approximately  20,000  acres 
(Appendix  T)  during  the  planning  cycle  where  natural  processes  are  unable  to  accomplish  forest  health 
goals.  Improved  forest  health  would  benefit  the  recreation  settings  and  supplemental  values,  which  in 
turn  would  influence  overall  recreation  opportunities.  As  the  forest  declines  in  health,  there  may  be 
adverse  impacts  to  wildlife  (e.g.,  big  game)  populations,  resulting  in  adverse  impacts  to  recreational 
experiences.  Closing  timber  access  and  haul  roads  would  result  in  the  same  impacts  as  Alternative  A. 

Impacts  from  vegetation  treatments  would  be  similar  to  Alternative  A,  although  to  a  lesser  extent 
because  the  BLM  treats  less  acreage  under  Alternative  B.  In  treated  areas,  managing  toward  achieving 
the  reference  state  plant  community  (based  on  the  BSD  for  the  site)  in  grassland  and  shrubland 
communities  and  DPC  in  riparian/wetland  areas  may  result  in  additional  indirect  benefits  to 
recreationists  by  improving  wildlife  habitat  to  a  greater  extent  than  Alternative  A. 

Management  actions  under  Alternative  B  that  would  benefit  fish  and  wildlife  would  enhance 
recreational  activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing  more  than  the 
other  alternatives.  Flowever,  these  management  actions  also  would  restrict  public  access  and  limit 
opportunities  for  motorized  recreational  travel  more  than  under  Alternative  A. 

Impacts  to  recreation  from  management  of  cultural  resources  would  be  similar  to  those  noted  under  the 
Impacts  Common  to  All  Alternatives,  although  to  a  greater  extent.  For  example,  to  minimize  issues  such 
as  looting,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Bighorn  Slope,  Bridger, 

Owl  Creek,  and  Absaroka  Foothills  areas  would  adversely  affect  opportunities  for  motorized  recreation. 

VRM  Class  allocations  for  the  Planning  Area  under  Alternative  B  would  result  in  impacts  similar  to 
Alternative  A,  although  to  a  greater  extent.  Pursuing  conservation  easements  on  lands  adjacent  to  areas 
managed  as  VRM  Classes  I  and  II  and  requiring  a  contrast  rating  worksheet  for  proposed  actions  in  areas 
managed  as  VRM  Classes  I,  II,  and  III  would  result  in  additional  benefits  to  recreation  experiences  by 
maintaining  the  recreation  setting  in  these  areas.  Closing  VRM  Class  I  areas  to  motorized  vehicle  use 
would  eliminate  motorized  recreation  opportunities  over  a  large  area  (154,359  acres)  and  cause  adverse 
impacts  to  motorized  recreational  use. 

Proactive  Manapement 

Recreation  Sites 

Recreation  management  of  developed  sites  would  result  in  impacts  similar  to  Alternative  A,  although  to 
a  greater  extent.  More  acreage  would  receive  high  priority  recreation  management  under  Alternative  B 
than  Alternative  A,  which  may  result  in  greater  realized  beneficial  outcomes  from  specifically  targeting 
the  desired  RSCC  to  enhance  activities  and  experiences.  In  addition,  management  of  popular  recreation 
sites  in  the  Planning  Area  (e.g.,  Castle  Gardens,  Duck  Swamp,  and  Nowater  OFIV  Trail  System)  would 
result  in  beneficial  outcomes,  without  the  additional  prescriptions  from  management  as  an  SRMA,  as 
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ERMAs  would  receive  the  recreation  management  needed  to  address  conflicts,  health  and  safety,  and 
resource  protection. 

Recreation  Management  Areas  (SRMAs,  ERMAs) 

This  section  focuses  on  recreation  management  areas  and  proactive  management  actions  under 
Alternative  B  that  limit  or  prohibit  resource  uses  and  activities  and  result  in  beneficial  impacts  to 
recreation  by  maintaining  or  enhancing  recreation  settings,  experiences,  and  opportunities.  The 
Recreation  Management  Area  Matrix  (Appendix  O)  summarizes  management  actions  under  each 
alternative  in  areas  with  specific  recreation  management  designations. 

Under  Alternative  B,  the  BLM  would  manage  13  areas  as  SRMAs,  including  expansions  of  the  Badlands 
and  West  Slope  (CYFO  and  WFO)  SRMAs  (Table  4-29).  The  Impacts  Common  to  All  Alternatives  section 
describes  the  benefits  of  managing  SRMAs.  Within  the  13  SRMAs,  the  BLM  will  manage  nine  RMZs  for 
distinct  recreational  products  strategically  targeted  to  meet  market  demand  and  to  manage  for  realized 
beneficial  outcomes.  RMZs  may  result  in  more  benefits  than  solely  SRMA  designations  by  meeting 
specific  niche  demands,  activities,  opportunities,  experiences,  and  benefits. 

The  BLM  manages  the  Tour  de  Badlands  RMZ  in  the  Badlands  SRMA,  the  Trapper  Creek,  Paint  Rock, 
Brokenback/Logging  Road,  and  South  Bighorns  RMZs  in  the  West  Slope  (WFO)  SRMA,  and  the  Red 
Canyon  Creek  and  The  Rivers  SRMAs  for  motorized  and  non-motorized  recreation  opportunities  such  as 
hiking,  wildlife  viewing,  and  fishing.  The  BLM  emphasizes  primitive,  non-motorized  recreation 
opportunities  in  the  Wild  Badlands  and  Tatman  Mountain  RMZs  in  the  Badlands  SRMA,  and  the  Canyon 
Creek,  McCullough  Peaks,  Florse  Pasture,  Beck  Lake,  and  Newton  Lake  Ridge  SRMAs.  Limiting  motorized 
vehicle  use  to  designated  roads  and  trails  in  most  of  these  areas  would  result  in  beneficial  impacts  to 
recreation  experiences  by  reducing  the  potential  for  user  conflicts.  Closing  the  Beck  Lake  and  Newton 
Lake  Ridge  SRMAs  to  motorized  vehicle  use  would  adversely  affect  opportunities  for  motorized 
recreation,  but  would  benefit  less  intensive  recreation  opportunities  such  as  mountain  biking,  hiking, 
and  wildlife  viewing.  Unrestricted,  off-road  motorized  recreation  is  consolidated  in  the  Basin  Gardens 
Play  Area  RMZ  to  maintain  an  undisturbed  recreation  setting  and  benefit  recreation  opportunities  for 
primitive  uses  and  solitude  in  other  areas  of  the  Planning  Area.  The  Rattlesnake  Ridge  area  is  closed  due 
to  health  and  safety  hazards  associated  with  FI2S  emissions  from  oil  and  gas  development.  This  would 
interfere  with  motorized  recreation  and  displace  these  users  to  other  areas,  potentially  creating  new 
conflicts. 

Alternative  B  includes  more  proactive  management  actions  to  retain  the  landscape  characteristics  of 
areas  with  recreational  value  to  maintain  the  desired  RSCC  than  Alternative  A.  These  actions  include 
applying  an  NSO  restriction  in  all  SRMAs,  closing  all  SRMAs  to  surface-disturbing  activities,  and  managing 
all  SRMAs  as  ROW  avoidance  or  exclusion  areas. 

In  addition  to  placing  greater  restrictions  on  incompatible  uses  to  preserve  the  recreation  setting  in 
SRMAs,  the  BLM  also  expands  recreation  facilities  and  amenities  in  SRMAs  and  RMZs  to  a  greater  extent 
than  under  Alternative  A  to  enhance  the  experience  of  primary  recreation  users.  For  example,  adding 
designated  trailheads  and  hiking  trails  in  areas  managed  for  non-motorized  uses  (e.g..  Canyon  Creek 
SRMA),  and  vehicle  touring  loops  in  areas  managed  for  motorized  recreation  opportunities  as  well  (e.g., 
the  Trapper  Creek,  Paint  Rock,  and  Brokenback/Logging  Road  RMZs),  would  beneficially  impact  the 
recreational  experiences  in  these  areas  while  minimizing  the  potential  for  user  conflict. 

The  BLM  manages  VRM  Classes  in  SRMAs  and  RMZs  consistent  with  their  identified  desired  RSCC  under 
Alternative  B.  All  SRMAs  and  RMZs  with  substantial  scenic  values  that  are  important  to  the  recreational 
experience  are  managed  as  VRM  Class  II  to  retain  the  existing  character  of  the  landscape,  while  the 
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Basin  Gardens  Play  Area,  where  the  recreational  experience  requires  opportunities  for  off-road 
motorized  recreation  that  partially  alter  the  existing  landscape,  is  managed  as  VRM  Class  III. 

Although  managing  recreation  more  proactively  under  Alternative  B  to  strategically  targeted  demands 
would  enhance  recreation  opportunities  and  experiences  in  most  areas,  restricting  recreation 
opportunities  (especially  dispersed  motorized  recreation)  in  some  areas  may  result  in  localized  adverse 
impacts  to  recreationists. 

Alternative  C 

Surface  Disturbance 

Under  Alternative  C,  a  total  of  245,642  acres  of  short-term  and  41,485  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation.  A 
portion  of  this  disturbance  would  result  from  new  facilities  development  and  roads  that  may  benefit 
recreation,  but  most  would  result  in  short-  and  long-term  adverse  impacts  by  impairing  the  recreation 
setting,  which  would  displace  those  seeking  undisturbed  landscapes  to  more  suitable  areas.  Alternative 
C  would  result  in  the  greatest  adverse  impact  to  recreation  from  surface  disturbance  compared  to  the 
other  alternatives.  The  intensity  of  impacts  to  recreation  would  depend  on  the  location  of  surface 
disturbance  in  relation  to  the  desired  RSCC  in  the  area  being  disturbed  (see  Impacts  Common  to  All 
Alternatives).  Although  the  custodial  management  actions  in  ERMAs  would  result  in  limited  benefits  to 
recreational  experiences.  Alternative  C  manages  the  least  acreage  as  SRMAs  and  pursues  the  least 
marketing  and  maintenance  of  the  desired  RSCC.  Therefore,  surface  disturbance  may  affect  benefits  to 
recreationists  the  most  under  this  alternative. 

Resource  Uses 

Oil  and  gas  development  in  areas  of  moderate  potential  (where  most  development  is  anticipated)  is 
expected  to  add  1,304  new  federal  wells  resulting  in  3,912  acres  of  short-term  surface  disturbance 
during  the  planning  cycle  (Appendix  T).  Adverse  impacts  to  recreation  from  oil  and  gas  development 
under  Alternative  C  would  be  similar  to  Alternative  A,  although  to  a  greater  extent  because  Alternative  C 
includes  more  projected  development.  Under  Alternative  C,  4,155,119  acres  of  BLM-administered 
surface  are  available  for  locatable  mineral  entry  (see  Chapter  2)  and  10,000  acres  of  long-term  surface 
disturbance  are  projected  from  mining  activities.  Adverse  impacts  from  locatable  mineral  development 
would  be  similar  to  Alternative  A,  although  to  a  greater  extent  because  Alternative  C  makes  available 
more  area  to  locatable  mineral  entry  and  pursues  withdrawals  in  the  least  amount  of  area.  Overall, 
minerals  development  under  Alternative  C  would  result  in  the  greatest  adverse  impacts  to  recreation 
compared  to  the  other  alternatives. 

Acquisitions  and  land  tenure  adjustments  under  Alternative  C  would  result  in  impacts  similar  to 
Alternative  A,  although  to  a  lesser  extent.  Alternative  C  identifies  more  area  for  disposal  than 
Alternative  A.  In  addition,  under  Alternative  C,  the  BLM  would  consider  acquisition  in  recreation  areas 
primarily  to  address  use  and  user  conflicts  and  not  to  meet  management  objectives  and  desired 
recreation  settings  and  opportunities  in  these  areas.  Under  Alternative  C,  the  BLM  would  not  actively 
pursue  acquisitions  for  public  access  to  enhance  recreational  opportunities  in  the  Bighorn  River.  This 
would  place  recreational  access  to  the  river  as  a  low  priority,  which  would  affect  both  recreational 
opportunities  and  experiences,  and  the  benefits  of  recreation  to  local  tourism. 

Under  Alternative  C,  the  BLM  would  not  pursue  a  withdrawal  from  appropriation  under  the  mining  laws 
in  the  Beck  Lake  Scenic  Area,  which  may  cause  adverse  impacts  to  recreation  by  allowing  mining 
activities  that  potentially  displace  recreationists  or  diminish  their  experiences  in  this  area. 
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Under  Alternative  C,  the  BLM  would  manage  a  total  of  1,173,162  acres  as  ROW  avoidance  areas  and 
7,586  acres  as  ROW  exclusion  areas,  resulting  in  similar  impacts  to  those  under  Alternative  A,  but  to  a 
lesser  extent  due  the  smaller  area  of  ROW  exclusion  (the  most  restrictive  ROW  designation).  Alternative 
C  opens  a  total  of  1,428,360  acres  to  renewable  energy  development.  Alternative  C  may  consolidate 
renewable  energy  development,  such  as  wind-energy  facilities,  more  than  Alternative  A,  but  not  as 
much  as  Alternative  B,  resulting  in  correlated  impacts  from  displacing  recreationists  and  from  visual 
impacts  that  may  impair  recreationists'  experiences.  A  complete  list  of  recreation  areas  and  their 
respective  acreages  is  located  in  Table  4-27  and  Appendix  O,  Recreation  Management. 

Alternative  C  places  similar  restrictions  on  motorized  vehicle  use  as  Alternative  A,  but  more  area  is 
limited  to  designated  roads  and  trails  and  open  to  off-road  use.  Limiting  motorized  recreation  to 
designated  roads  and  trails  in  more  area  would  result  in  a  lower  potential  for  user  conflict  between 
motorized  and  primitive  recreationists.  However,  allowing  motorized  vehicle  use  across  the  largest  area 
and  closing  the  least  area  under  this  alternative  would  cause  greater  adverse  impacts  to  recreation 
opportunities  for  solitude,  natural  settings,  and  primitive  forms  of  travel  than  the  other  alternatives. 

The  greater  accessibility  for  motorized  vehicle  use  under  Alternative  C  may  adversely  affect  adjacent 
private  lands  by  increasing  the  potential  for  recreationists  to  trespass.  New  route  development  from 
off-road  use  also  would  cause  the  greatest  potential  for  altering  the  recreation  setting  for  users  seeking 
undisturbed  landscapes.  As  under  Alternative  A,  allowing  cross-country  motorized  use  in  the  15-mile 
and  Rattlesnake  Ridge  areas  would  provide  opportunities  for  recreationists  interested  in  riding  off-road, 
but  may  result  in  adverse  impacts  to  the  cultural  and  recreational  opportunities  along  some  Other 
Historic  Trails  (see  Chapter  3  Comprehensive  Travel  and  Transportation  Management  for  additional 
information).  Allowing  OHV  use  for  big  game  retrieval,  dispersed  campsite  access,  and  other  "necessary 
tasks"  would  result  in  impacts  similar  to  Alternative  A. 

Livestock  grazing  management  under  Alternative  C  would  result  in  impacts  similar  to  Alternative  A. 
However,  under  Alternative  C,  the  BLM  does  not  manage  livestock  grazing  to  protect  and  enhance  other 
resource  values,  which  may  result  in  greater  potential  adverse  impacts  to  recreational  experiences 
where  grazing  practices  conflict  with  recreational  values,  such  as  opportunities  for  solitude  or  back 
country  settings. 

Special  Designations 

Special  designations  under  Alternative  C  would  affect  the  opportunities,  experiences,  and  settings 
available  to  recreationists  less  than  the  other  alternatives.  Alternative  C  designates  no  additional  ACECs 
to  those  designated  under  all  alternatives.  Therefore,  only  the  Spanish  Point  Karst  and  Brown/Howe 
Dinosaur  Area  ACECs  would  result  in  beneficial  impacts  by  providing  recreation  opportunities  for  rock 
climbing,  caving,  and  hiking  and  maintaining  the  scenic  qualities  of  the  area.  No  additional  back  country 
byways  would  be  designated  under  this  alternative  to  benefit  recreation.  Surface  disturbance  and  NSO 
restrictions  around  the  Nez  Perce  (Neeme-poo)  NHT  and  Other  Historic  Trails  would  result  in  similar 
beneficial  impacts  to  those  described  under  Alternative  A.  However,  more  utility  corridors  may  affect 
the  recreational  setting  of  the  trails  under  this  Alternative. 

Under  Alternative  C,  the  BLM  would  not  apply  any  special  management  actions  to  WSR  eligible 
waterway  segments.  Allowing  other  uses  in  these  areas  (e.g.,  oil  and  gas  leasing,  geophysical 
exploration)  would  result  in  the  greatest  potential  adverse  impact  to  recreational  opportunities, 
settings,  and  experiences  in  these  areas  compared  to  the  other  alternatives.  Back  country  and  more 
primitive  forms  of  recreational  opportunities  available  in  these  waterway  segments,  such  as  hunting, 
fishing,  camping,  hiking,  and  sightseeing,  would  be  adversely  impacted,  which  would  result  in  non- 
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realization  of  beneficial  outcomes.  Such  impacts  may  also  result  in  adverse  impacts  to  local  tourism  and 
its  associated  benefits. 

Impacts  from  WSAs  would  be  similar  to  those  under  Alternative  A.  However,  the  BLM  limits  motorized 
vehicle  use  to  designated  roads  and  trails  in  the  Honeycombs  and  Cedar  Mountain  WSAs  under 
Alternative  C,  which  may  result  in  fewer  opportunities  for  motorized  recreationists  but  would  enhance 
the  experience  for  those  seeking  solitude  and  primitive  recreation.  The  converse  would  be  true  in  the 
remainder  of  the  WSAs,  where  Alternative  C  allows  motorized  vehicle  use  to  a  greater  extent  than 
Alternative  A.  Potential  impacts  to  recreationists  from  the  lack  of  management  prescriptions  in  lands 
with  wilderness  characteristics  would  be  similar  to  those  under  Alternative  A. 

Resources 

Beneficial  impacts  from  soils,  water  quality,  and  watershed  management  under  Alternative  C  would  be 
similar  to  those  under  Alternative  A,  although  to  a  lesser  extent  because  Alternative  C  includes  fewer 
restrictions.  Addressing  impaired  waterbodies  on  the  state  of  Wyoming  303d  list  may  enhance  water 
quality  for  both  recreational  resources  and  recreational  uses  of  these  resources,  but  a  lack  of  watershed 
improvement  practices  would  result  in  the  greatest  potential  for  sedimentation  in  waterbodies  that 
have  recreational  values.  Allowing  the  discharge  of  produced  water  would  result  in  impacts  similar  to 
Alternative  A.  Stabilizing  heavily  eroded  or  washed  out  roads  would  benefit  water  quality  for 
recreational  uses. 

Under  Alternative  C,  the  BLM  would  not  manage  cave  and  karst  resources  under  a  specific  cave  and 
karst  ERMA,  but  instead  would  manage  cave  and  karst  areas  consistent  with  resource  objectives.  As  a 
result,  beneficial  impacts  could  be  reduced  for  recreational  users  of  cave  and  karst  resources  under 
Alternative  C  compared  to  alternatives  A  and  B,  which  both  manage  cave  and  karst  resources  as  a 
separate  recreation  management  area.  This  management  may  also  result  in  a  greater  potential  for 
recreational  user  conflicts  under  Alternative  C  in  the  absence  of  specific  management  determining 
access  to  and  use  of  cave  and  karst  areas.  Under  Alternative  C,  the  BLM  encourages  commercial  caving 
tours  of  Spirit  Mountain  cave,  which  would  enhance  opportunities  for  tourists  but  may  diminish 
experiences  or  reduce  opportunities  for  local  recreationists.  Encouraging  tourism  may  also  affect  cave 
and  karst  resources  by  exceeding  the  Limits  of  Acceptable  Change  and  Carry  Capacity.  These  impacts 
can  degrade  physical  characteristics,  which  may  result  in  adverse  impacts  to  recreational  experiences 
and  benefits. 

Fire  and  fuels  management  under  Alternative  C  would  result  in  impacts  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  C  includes  more  prescribed  fire  and  mechanical  fuels 
treatments.  Short-term  localized  impacts  to  recreation  from  prescribed  fire  and  fuels  treatments  would 
be  greatest  under  Alternative  C.  Due  to  increased  fuels  treatments  under  Alternative  C,  the  risk  of  fuels 
buildup  and  larger  catastrophic  fires  may  decrease  under  this  alternative.  Decreased  fuels  buildup  and 
larger  catastrophic  fires  may  result  in  greater  long-term  benefits  to  recreation  compared  to  the  other 
alternatives. 

Impacts  to  recreation  from  forest  management  would  be  similar  to  Alternative  A,  although  to  a  greater 
extent.  The  BLM  uses  a  full  range  of  timber  harvesting  methods  to  maximize  forest  products.  Timber 
harvesting  on  approximately  40,000  acres  during  the  planning  cycle  would  have  the  greatest  potential  to 
displace  recreation  or  adversely  affect  the  recreation  setting  in  the  long  term  (Appendix  T).  However, 
using  a  full  range  of  silviculture  techniques  to  manage  insect  and  disease  may  help  prevent  the  spread  of 
infestations  and  preserve  the  recreation  setting.  Allowing  timber  access  and  haul  roads  to  remain  open 
for  new  recreational  purposes  would  result  in  increased  accessibility  and  new  recreation  opportunities. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-469 


Recreation 


but  also  may  impact  the  recreation  setting  in  remote  areas  by  altering  scenic  characteristics  or  the 
recreation  experience  for  those  seeking  solitude. 

Impacts  from  vegetation  treatments  under  Alternative  C  would  be  similar  to  those  under  Alternative  A, 
although  to  a  greater  extent  because  the  BLM  treats  more  acreage  under  Alternative  C.  Not  managing 
habitat  such  as  crucial  winter  range  to  meet  DPC  objectives  most  beneficial  for  the  identified  species 
may  result  in  fewer  indirect  benefits  to  recreationists  through  improving  vegetative  health  for  wildlife 
habitat. 

Management  actions  under  Alternative  C  that  would  benefit  fish  and  wildlife  would  enhance 
recreational  activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing;  however, 
benefits  impacts  would  be  the  least  under  Alternative  C  compared  to  the  other  alternatives.  These 
management  actions  would  permit  public  access  and  create  opportunities  for  motorized  recreational 
travel  the  most  compared  to  the  other  alternatives.  Semi-primitive  settings  would  be  affected  by  this 
management,  and  recreationists  desiring  those  settings  would  not  achieve  a  realization  of  beneficial 
outcomes  and  may  seek  those  benefits  in  other  areas. 

Impacts  from  cultural  resources  management  under  Alternative  C  would  be  similar  to  Alternative  B. 

VRM  Class  allocations  for  the  Planning  Area  under  Alternative  C  would  result  in  impacts  similar  to  those 
under  Alternative  A,  although  to  a  lesser  extent.  Exempting  all  mineral  actions  and  activities  in 
designated  ROW  corridors  from  contrast  rating  worksheets  would  make  these  developments  more 
visible  from  surrounding  areas,  increasing  adverse  impacts  to  the  setting  for  recreationists  seeking 
natural  landscapes.  Under  Alternative  C,  the  BLM  does  not  limit  motorized  vehicle  use  by  VRM  Class, 
increasing  opportunities  for  motorized  recreation  in  scenic  areas,  but  also  increasing  the  potential  for 
new  trail  and  route  development  to  alter  the  recreation  setting  for  more  primitive  forms  of  recreation. 

Proactive  Management 

Recreation  Sites 

Alternative  C  would  involve  the  least  proactive  management  to  maintain  or  enhance  the  desired  RSCC, 
enhance  recreationists'  opportunities  and  experiences,  and  to  realize  beneficial  outcomes.  Allowing 
surface-disturbing  activities  (e.g.,  geophysical  exploration  and  salable  minerals  development)  in  fishing 
and  hunting  access  areas;  the  Five  Springs  Falls  Campground;  the  Cody  Archery  Range;  and  the  R&PP 
lease  area  for  the  Lovell  Rod  and  Gun  Club  shooting  range  may  displace  recreation  and  adversely  affect 
the  recreation  setting.  This  would  be  most  notable  in  the  Five  Springs  Falls  Campground  and  other  areas 
where  recreationists  may  seek  a  generally  undisturbed  setting. 

Recreation  Management  Areas  (SRMAs,  ERMAs) 

Under  Alternative  C,  the  BLM  manages  only  the  Rattlesnake  Ridge  SRMA  (Table  4-29).  Management 
actions  in  ERMAs  are  less  proactive  to  enhance  recreation  opportunities  or  experiences,  and  are 
primarily  custodial  in  nature.  By  designating  only  one  SRMA,  Alternative  C  would  result  in  the  fewest 
proactive  measures  to  manage  for  desired  RSCC,  opportunities,  activities,  experiences,  and  desired 
beneficial  outcomes. 

Alternative  C  also  places  the  fewest  restrictions  on  resource  uses  and  surface-disturbing  activities  to 
maintain  the  recreation  settings  in  areas  managed  as  SRMAs  under  Alternative  B  (Appendix  O).  In  most 
areas  with  recreational  use,  scenic  values  are  important  to  recreationists'  experiences.  Allowing 
activities  such  as  mineral  development  and  ROW  authorizations  (i.e.,  wind-energy  development)  in 
these  areas  would  result  in  the  highest  potential  for  degradation  of  generally  undisturbed  areas  that 
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benefit  recreationists'  experiences  in  popular  areas  such  as  the  Absaroka  Foothills,  Badlands,  West 
Slope,  Red  Canyon  Creek,  and  the  Bighorn  River. 

Allowing  more  development  and  motorized  vehicle  use  (permitted  on  existing  roads  and  trails  in  all 
recreation  areas  except  the  Trapper  Creek  area  in  the  Spanish  Point  Karst  ACEC  under  Alternative  C) 
would  diminish  the  desired  settings  and  those  setting-dependent  resources  and  opportunities  for 
solitude  in  several  places.  Areas  such  as  the  Tour  de  Badlands  (as  delineated  in  Alternative  B)  produce 
recreation  opportunities  for  motorized  travel  and  sight-seeing,  and  for  solitude  in  natural  landscapes, 
which  would  be  threatened  by  unrestricted  motorized  vehicle  use  in  remote  areas.  Other  areas  where 
expanded  motorized  vehicle  use  would  threaten  opportunities  for  solitude  include  the  Absaroka 
Foothills,  West  Slope,  Canyon  Creek,  and  McCullough  Peaks  areas.  Because  the  BLM  expects  OFIV  use  to 
increase  throughout  the  Planning  Area,  opportunities  for  primitive  forms  of  recreation  and  solitude 
would  decrease  unless  the  BLM  limited  or  closed  motorized  vehicle  use  in  certain  areas. 

Under  Alternative  C,  the  BLM  manages  most  recreation  areas  as  VRM  Classes  III  and  IV,  allowing  for  the 
greatest  alteration  of  the  natural  landscape  in  these  areas.  For  example,  this  alternative  manages  the 
Red  Canyon  Creek  area  as  VRM  Class  IV,  which  would  result  in  the  fewest  measures  to  protect  the  scenic 
qualities  that  contribute  to  the  recreation  setting  of  this  area. 

Designating  and  expanding  the  Rattlesnake  Ridge  SRMA  for  the  allowance  of  off-road  motorized  vehicle 
use,  despite  potential  health  and  safety  risks,  would  enhance  opportunities  for  motorized  recreation 
and  meet  the  niche  demand  for  activities  such  as  all-terrain  vehicle  and  motorbike  use. 

Alternative  D 

Surface  Disturbance 

Under  Alternative  D,  a  total  of  140,175  acres  of  short-term  and  18,306  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation. 
Impacts  would  be  similar  in  type  and  extent  to  those  under  Alternative  A.  The  intensity  of  impacts  to 
recreation  would  depend  on  the  location  of  surface  disturbance  in  relation  to  the  desired  RSCC  in  the 
area  being  disturbed  (see  Impacts  Common  to  All  Alternatives).  Alternative  D  manages  more  acreage  in 
SRMAs  than  Alternative  A,  and  specifically  identifies  desired  outcomes  and  RSCCs  in  SRMAs— and 
applies  certain  restrictions  to  better  maintain  them,  which  may  limit  adverse  impacts  from  surface 
disturbance  to  recreation  management  more  than  Alternative  A. 

Resource  Uses 

Oil  and  gas  development  in  areas  of  moderate  potential  (where  the  most  development  is  anticipated)  is 
expected  to  add  1,143  new  federal  wells  resulting  in  3,429  acres  of  short-term  surface  disturbance 
during  the  planning  cycle  (Appendix  T).  Adverse  impacts  from  oil  and  gas  development  under 
Alternative  D  would  be  similar  to  Alternative  A,  although  to  a  lesser  extent.  For  example.  Alternative  D 
applies  a  MLP  in  the  Fifteenmile  (230,699  acres).  Big  Florn  Front  (379,308  acres),  and  Absaroka  Front 
(253,112  acres)  MLP  analysis  areas  which  would  reduce  impacts  to  the  recreational  setting  from  oil  and 
gas-related  development  activities  through  CSU,  TLS,  and  motorized  use  stipulations.  Adverse  impacts 
from  locatable  mineral  development  would  be  similar  to  Alternative  A,  although  may  affect  a  larger  area 
because  Alternative  D  makes  more  acreage  available  for  locatable  mineral  entry. 

Acquisition  and  land  tenure  adjustments  under  Alternative  D  would  result  in  impacts  similar  to 
Alternative  C,  although  to  a  greater  extent.  Alternative  D  identifies  less  land  for  disposal  than 
alternatives  A  and  C.  Under  Alternative  D,  the  BLM  considers  acquisitions  for  public  access  to  enhance 
recreational  opportunities  in  the  Bighorn  River  more  actively  than  under  Alternative  C,  but  less  so  than 
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under  alternatives  A  and  B.  Pursuing  a  withdrawal  from  appropriation  under  the  mining  laws  in  the 
Beck  Lake  Scenic  Area  and  not  issuing  an  order  that  opens  the  land  to  mineral  entry  would  result  in  the 
same,  if  not  slightly  improved,  benefits  as  Alternative  A. 

Renewable  energy  development  and  ROW  development  would  result  in  impacts  similar  to,  but  to  a 
greater  extent  than  alternatives  A  and  C  (and  a  lesser  extent  than  Alternative  B).  Under  Alternative  D, 
the  total  area  managed  as  ROW  exclusion  or  avoidance  is  larger  than  under  alternatives  A  and  C,  which 
is  likely  to  result  in  a  greater  consolidation  of  ROWs  with  proportional  benefits  to  the  RSCC  and 
recreational  opportunities  and  experiences. 

Travel  and  transportation  management  under  Alternative  D  would  result  in  impacts  similar  to  those 
under  Alternative  A;  however.  Alternative  D  places  more  restrictions  on  motorized  vehicle  use,  which 
would  result  in  greater  benefits  to  recreation  opportunities  for  solitude,  natural  settings,  and  primitive 
forms  of  travel.  Alternative  D  manages  the  second  most  acreage  as  open  to  cross-country  motorized 
travel,  augmenting  recreation  opportunities  in  this  regard  more  than  alternatives  A  and  B,  but  less  than 
Alternative  C.  Restricting  off-road  motorized  vehicle  use  in  areas  with  limited  travel  designations  to 
within  300  feet  of  roads  and  trails  would  result  in  impacts  similar  to  Alternative  B,  although  to  a  lesser 
extent. 

Livestock  grazing  management  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A. 
Special  Designations 

The  ACECs  designated  under  Alternative  D  would  result  in  impacts  similar  to  Alternative  A,  although  to  a 
greater  extent  because  Alternative  D  designates  three  additional  ACECs  with  recreational  values. 
Alternative  D  also  restricts  certain  resource  uses  and  activities  (e.g.,  minerals  development)  in  the 
Chapman  Bench  Management  Area  to  protect  sensitive  wildlife  habitat  that  may  benefit  recreational 
wildlife  viewing  opportunities,  especially  bird  watching. 

Back  country  byway  designations  under  Alternative  D  would  result  in  the  same  benefits  as  Alternative  A. 
The  BLM  applies  measures  to  protect  the  scenic  qualities  of  the  Nez  Perce  (Neeme-poo)  NHT  and  Other 
Historic  Trails  in  a  more  discretionary  manner  under  Alternative  D  than  under  the  other  alternatives. 

The  BLM  may  protect  the  viewshed  in  a  larger  area  around  the  trails  than  under  alternatives  A  and  C, 
but  with  the  use  of  mitigation  measures  and  BMPs,  may  allow  more  activities  that  may  affect  the  scenic 
quality  of  the  trails  (e.g.,  a  CSU  restriction  versus  an  NSO  restriction). 

The  BLM  does  not  apply  any  special  management  actions  to  WSR  eligible  segments  under  Alternative  D, 
and  impacts  would  be  similar  to  Alternative  C. 

Resources 

Beneficial  impacts  from  soils,  water  quality,  and  watershed  management  under  Alternative  D  would  be 
similar  to  Alternative  A,  although  to  a  greater  extent  than  alternatives  A  and  C  and  a  lesser  extent  than 
Alternative  B.  Developing  watershed  improvement  practices;  cooperating  with  adjacent  landowners, 
managers,  and  the  Wyoming  DEQto  address  waterbodies  that  do  not  meet  state  water  quality 
standards;  and  giving  priority  to  stabilizing  or  relocating  heavily  eroded  or  washed  out  roads  would 
result  in  benefits  similar  to  Alternative  B. 

As  under  Alternative  C,  Alternative  D  would  not  manage  cave  and  karst  resources  under  a  specific  cave 
and  karst  ERMA,  but  would  instead  manage  cave  and  karst  areas  consistent  with  resource  objectives, 
resulting  in  the  same  as  described  under  Alternative  C.  Allowing  for  commercial  tours  of  Spirit  Mountain 
cave  would  result  in  impacts  similar  to  Alternative  C.  Impacts  to  recreation  opportunities  in  caves  from 
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requiring  minimum  group  sizes  and  closing  caves  for  critical  bat  periods  and  to  protect  user  safety  would 
be  similar  to  Alternative  B. 

Based  on  the  extent  of  treatment  estimated  from  the  acreage  of  projected  surface  disturbance  from 
prescribed  fire  and  mechanical  fuels  treatments  (Appendix  T),  fire  and  fuels  management  under 
Alternative  D  would  result  in  impacts  similar  to  Alternative  A. 

Forest,  woodlands,  and  forest  products  management  under  Alternative  D  would  result  in  30,000  acres  of 
timber  harvest,  and  similar  impacts  as  Alternative  A,  except  that  using  the  full  range  of  silviculture 
techniques  to  manage  endemic  insect  and  disease  would  result  in  the  same  benefits  as  Alternative  C. 

Based  on  the  acreage  of  projected  surface  disturbance  (Appendix  T),  vegetation  treatments  would  result 
in  similar  impacts  as  Alternative  A.  Managing  some  grassland  and  shrubland  communities  for  a  higher 
plant  community  state  or  phase  (based  on  state  and  transition  models  in  ESDs)  where  site-specific 
management  objectives  determine  that  a  higher  plant  community  state  or  phase  is  desirable  would 
result  in  indirect  benefits  similar  to  Alternative  B. 

Management  actions  under  Alternative  D  would  benefit  fish  and  wildlife,  and  therefore  enhance 
recreational  activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing,  more  than 
alternatives  A  and  C  but  less  than  Alternative  B.  Correspondingly,  management  actions  to  protect 
wildlife  habitat  would  restrict  public  access  and  limit  opportunities  for  motorized  travel  more  than 
alternatives  A  and  C,  but  less  than  Alternative  B. 

Impacts  from  management  of  cultural  resources  would  be  similar  to  those  described  under  Impacts 
Common  to  All  Alternatives. 

VRM  Class  allocations  under  Alternative  D  would  result  in  impacts  to  recreation  similar  to  Alternative  A, 
although  to  a  greater  extent  because  Alternative  D  allocates  more  acreage  in  VRM  Classes  I  and  II.  Not 
limiting  motorized  vehicle  use  by  VRM  Class  would  result  in  similar  impacts  as  Alternative  C. 

Proactive  Management 

Recreation  Sites 

Under  Alternative  D,  the  BLM  would  pursue  a  greater  degree  of  proactive  management  to  maintain  or 
enhance  the  desired  RSCC  in  recreation  sites  than  alternatives  A  and  C,  but  less  than  Alternative  B. 
Alternative  D  applies  the  same  NSO  restrictions  in  recreation  sites  as  Alternative  B,  but  allows  surface- 
disturbing  activities,  similarly  to  Alternative  C,  in  recreational  sites  and  trails  on  a  case-by-case  basis. 

Recreation  Management  Areas  (SRMAs,  ERMAs) 

This  section  focuses  on  recreation  management  areas  and  proactive  management  actions  under 
Alternative  D  that  limit  or  prohibit  resource  uses  and  activities  and  would  result  in  benefits  to  recreation 
by  maintaining  or  enhancing  recreation  settings,  experiences,  and  opportunities.  The  Recreation 
Management  Area  Matrix  (Appendix  O)  summarizes  management  actions  under  each  alternative  in 
areas  with  specific  recreation  management  designations. 

Under  Alternative  D,  the  BLM  would  manage  13  areas  as  SRMAs,  as  compared  to  the  seven  SRMAs 
under  Alternative  A;  however,  because  the  SRMAs  vary  in  size.  Alternative  D  manages  the  largest  total 
acreage  as  SRMAs.  Under  Alternative  D,  the  Absaroka  Foothills,  Bighorn  River,  West  Slope,  and  The 
Rivers  SRMAs  are  smaller  than  under  Alternative  A;  the  Absaroka  Foothills  SRMA  decreases  to  42,615 
acres  because  28,998  acres  are  managed  as  an  ERMA,  the  Bighorn  River  in  the  WFO  is  managed  as  an 
ERMA  (1,522  acres),  the  West  Slope  decreases  as  the  South  Bighorns  is  managed  as  an  ERMA  (69,325 
acres),  and  Flistoric  Trails  and  Worland  Caves  are  not  managed  as  SRMAs.  On  the  other  hand,  under 
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Alternative  D,  Canyon  Creek  (3,675  acres),  Middle  Fork  of  the  Powder  River  (14,644  acres),  McCullough 
Peaks  (160,838  acres).  Basin  Garden  Play  Area  (4,421  acres).  Horse  Pasture  (144  acres).  Beck  Lake  (6,473 
acres),  and  Newton  Lake  Ridge  (1,949  acres)  are  added  as  SRMAs.  The  Impacts  Common  to  All 
Alternatives  section  describes  the  benefits  of  managing  SRMAs.  Alternative  D  identifies  five  ERMAs. 

The  Impacts  Common  to  All  Alternatives  section  describes  impacts  from  managing  ERMAs.  Within  the 
13  SRMAs,  the  BLM  manages  five  RMZs;  see  Alternative  B  for  a  description  of  the  beneficial  impacts  of 
RMZs. 

The  BLM  manages  Tour  de  Badlands  RMZ  in  the  Badlands  SRMA,  the  Canyons  and  Brokenback/Logging 
Road  RMZs  in  the  West  Slope  (WFO)  SRMA,  and  the  Middle  Fork  of  the  Powder  River,  The  Rivers,  Beck 
Lake,  and  Newton  Lake  Ridge  SRMAs  for  motorized  and  nonmotorized  recreation  opportunities  such  as 
hiking,  wildlife  viewing,  and  fishing.  The  BLM  emphasizes  primitive,  nonmotorized  recreation 
opportunities  in  the  Wild  Badlands  and  Tatman  Mountain  RMZs  in  the  Badlands  SRMA,  and  the 
Absaroka  Foothills,  Canyon  Creek,  McCullough  Peaks  and  Horse  Pasture  SRMAs.  Limiting  motorized 
vehicle  use  to  designated  roads  and  trails  in  these  areas,  except  for  the  Horse  Pasture  SRMA  and  the 
Wild  Badlands  RMZ,  would  result  in  beneficial  impacts  to  recreation  experiences  by  reducing  the 
potential  for  user  conflicts.  Limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Horse 
Pasture  SRMA  would  increase  the  potential  for  user  conflicts  and  may  adversely  affect  recreation 
experiences  in  the  area.  This  impact  would  be  minimal  due  to  the  low  amount  of  roads  within  the  area. 
Designating  roads  and  trails  will  aid  in  maintaining  the  desired  settings,  activities,  and  experiences  by 
enhancing  the  naturalness  of  the  area.  Limiting  motorized  vehicle  use  in  the  Beck  Lake  and  Newton 
Lake  Ridge  SRMAs  would  result  in  impacts  similar  to  Alternative  B,  although  to  a  lesser  extent. 

Managing  the  Basin  Gardens  Play  Area  SRMA  for  motorized  recreation  opportunities  would  result  in 
impacts  similar  to  Alternative  B,  but  increasing  its  size  under  Alternative  D  would  benefit  recreation  to  a 
greater  extent  by  responding  more  appropriately  to  the  increasing  demand  for  motorized  recreation 
opportunities.  Managing  the  Rattlesnake  Ridge  area  as  a  separate  ERMA  would  maintain  the  current 
recreational  opportunities  resulting  in  benefits  similar  to  Alternative  C,  although  to  a  lesser  extent 
because  the  area  is  not  managed  as  open  to  cross-country  motorized  travel,  nor  will  the  area  be 
marketed  as  an  OHV  area.  Management  prescriptions  specific  to  this  separate  ERMA  will  address  the 
safety  concerns  (primarily  the  H2S  hazard)  and  conflicts  due  to  the  oil  and  gas  activities  and  the 
motorized  recreational  activities.  Actively  addressing  these  issues  will  maintain  and  enhance  the  desired 
experiences  and  beneficial  outcomes. 

Alternative  D  includes  the  second  most  proactive  management  actions  to  retain  the  scenic  landscape 
characteristics  of  areas  with  recreational  value  to  maintain  the  desired  RSCC.  Within  SRMAs,  these 
actions  include  applying  a  CSU  stipulation,  allowing  surface-disturbing  activities  only  if  the  effects  can  be 
avoided  or  mitigated  based  on  site-specific  analysis,  and  managing  most  SRMAs  as  ROW  avoidance 
areas. 

However,  maintaining  the  desired  RSCC  in  Alternative  D  will  not  be  as  effective  as  Alternative  B. 
Managing  the  SRMAs  without  an  NSO  stipulation  will  allow  surface-disturbing  activities  that  may  not 
effectively  be  mitigated,  which  will  compromise  the  desired  settings.  Impacts  to  the  settings  within  the 
SRMAs  will  adversely  impact  the  goals  and  experiences  desired  by  those  visiting  the  area.  These  areas 
are  managed  for  community,  destination,  and  undeveloped  strategies,  which  commits  the  BLM  to 
effectively  manage  these  areas  to  address  or  maintain  the  outputs  (settings,  experiences,  and  benefits), 
as  identified  by  those  who  visit  and  enjoy  the  SRMAs.  Settings  compromised  by  surface-disturbing 
activities  will  interfere  with  visitors'  goals  and  experiences,  which  will  displace  visitors  to  alternative 
areas.  This  goal  interference  and  displacement  will  adversely  impact  local  tourism  and  will  not  meet  the 
objectives  of  the  SRMAs. 
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The  beneficial  impacts  from  expanding  SRMAs  and  separate  ERMAs  would  be  similar  to  those  under 
Alternative  B,  although  to  a  lesser  extent  because  Alternative  D  manages  less  acreage  of  BLM- 
administered  public  lands  as  SRMAs. 

VRM  Class  allocations  under  Alternative  D  would  result  in  benefits  to  the  recreation  setting  similar  to 
Alternative  B  in  the  Absaroka  Mountain  Foothills,  Bighorn  River,  Canyon  Creek,  and  Newton  Lake  Ridge 
SRMAs  and  the  Canyons  and  Brokenback/Logging  Road  RMZs.  Managing  the  West  Slope  and  Middle 
Fork  of  the  Powder  River  SRMAs  as  VRM  Class  II  and  The  Rivers  SRMA  as  VRM  Class  III  would  result  in  a 
greater  beneficial  impact  by  preserving  the  desired  RSCC  in  these  areas  than  under  alternatives  A  and  C, 
but  less  than  under  Alternative  B.  Allocating  VRM  classes  consistent  with  other  resource  objectives  in 
the  Tour  de  Badlands  and  Tatman  Mountain  RMZs,  the  Florse  Pasture  and  Beck  Lake  SRMAs,  the  South 
Bighorns  and  Red  Canyon  Creek  ERMAs,  and  McCullough  Peaks  area  may  cause  adverse  impacts  to  the 
recreation  setting.  This  would  be  especially  true  in  areas  where  the  desired  RSCC  depends  more  on  a 
back  country  setting,  such  as  the  Tatman  Mountain  RMZ  and  the  Red  Canyon  Creek  and  South 
Bighorns  ERMAs. 

Alternative  E 

Under  Alternative  E,  the  BLM  would  designate  the  same  recreation  management  areas  (SRMAs,  ERMAs, 
and  RMZs)  as  Alternative  B  (see  Map  76  and  Table  4-29).  Management  actions  to  maintain  or  enhance 
recreation  settings,  experiences,  and  opportunities  in  these  areas  and  impacts  on  other  resources  and 
resource  uses  under  Alternative  E  would  be  the  same  as  Alternative  B. 

Surface  Disturbance 

Under  Alternative  E,  a  total  of  71,829  acres  of  short-term  and  10,802  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation.  The 
intensity  of  impacts  to  recreation  would  depend  on  the  location  of  the  surface  disturbance  in  relation  to 
the  desired  RSCC  in  the  area  being  disturbed  (see  Impacts  Common  to  All  Alternatives).  Surface- 
disturbing  activities  and  total  surface  disturbance  acreage  under  Alternative  E  would  be  similar  to 
Alternative  B,  and  impacts  to  recreational  experiences  would  be  the  similar  to  Alternative  B.  Flowever, 
in  greater  sage-grouse  Key  Flabitat  Areas  under  Alternative  E,  disturbances  would  not  be  permitted  to 
exceed  one  disturbance  per  640  acres  or  disturb  more  than  3  percent  of  sagebrush  habitat,  compared  to 
5  percent  under  Alternative  B.  This  additional  restriction  would  reduce  potential  adverse  impacts  from 
surface  disturbance  to  recreational  experiences,  particularly  in  areas  managed  for  back  country  desired 
RSCC,  compared  to  Alternative  B. 

Resource  Uses 

Overall,  the  management  of  minerals  development  under  Alternative  E  would  result  in  the  least  impacts 
to  recreation  compared  to  the  other  alternatives.  Adverse  impacts  on  recreation  from  locatable  mineral 
development  would  be  similar  to  Alternative  A,  but  to  a  lesser  extent  because  Alternative  E  would 
withdraw  a  larger  area  from  locatable  mineral  entry  (1,799,961  acres,  the  largest  area  of  any 
alternative).  Alternative  E  would  manage  leasable  minerals  development  similar  to  Alternative  B,  and 
impacts  to  recreation  would  be  similar  to  Alternative  B. 

Alternative  E  manages  acquisitions  and  land  tenure  adjustments  for  public  access  similar  to  Alternative 
B,  and  impacts  to  recreation  and  public  access  would  be  the  same  as  Alternative  B.  Pursuing  a 
withdrawal  from  appropriation  under  the  mining  laws  in  the  Beck  Lake  Scenic  Area  would  result  in  the 
same  benefits  as  Alternative  A. 
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Alternative  E  manages  a  total  of  1,610,729  acres  as  ROW  avoidance  and  1,322,879  acres  as  ROW 
exclusion  areas  (the  most  of  any  alternative),  resulting  in  impacts  similar  to  alternatives  A  and  B,  but  to  a 
greater  extent  due  to  the  consolidation  of  ROWs  that  would  preserve  the  RSCC  more  than  under  those 
alternatives.  Alternative  E  would  also  restrict  renewable  energy  development  the  most  of  any 
alternative,  resulting  in  reduced  recreation  displacement  and  visual  impacts  to  recreation  settings 
compared  to  the  other  alternatives. 

Alternative  E  limits  motorized  vehicle  travel  to  designated  roads  and  trails  in  the  same  areas  as 
Alternative  B,  and  impacts  to  recreation  would  be  the  same  as  Alternative  B.  Seasonal  travel  closures 
within  greater  sage-grouse  Key  Habitat  Areas  under  alternatives  B  and  E  may  impact  recreation  from  the 
restriction  of  motorized  access  to  areas  either  within  Key  Habitat  Areas,  or  reached  by  access  through 
Key  Habitat  Areas.  These  seasonal  closures  may  impact  desired  recreational  opportunities,  experiences, 
and  beneficial  outcomes  by  repudiating  motorized  access  within  Key  Habitat  Areas,  which  provide 
access  to  many  areas  within  the  Bighorn  Basin  and  recreational  experiences  that  require  motorized 
access.  Such  activities  that  may  be  delayed  include  antler  shed  hunting,  hiking,  motorized  touring  and 
OHV  use,  caving,  camping,  sightseeing  and  wildlife  viewing,  rock  hounding,  environmental  education, 
and  general  touring  throughout  the  Bighorn  Basin.  Certain  activities,  such  as  cougar  and  bear  hunting  in 
areas  within  greater  sage-grouse  Key  Habitat  Areas  would  only  be  available  during  fall  hunting  periods, 
and  unavailable  during  the  spring.  Desirable  recreational  areas  affected  by  certain  seasonal  closures 
include,  but  are  not  limited  to,  portions  of  the  McCullough  Peaks,  public  lands  south  of  Cody,  Wyoming, 
portions  of  the  West  Slope  of  the  Big  Horn  Mountains,  the  Red  Gulch/Alkali  Road  National  Back  Country 
Byway,  Castle  Gardens  Scenic  Area,  and  portions  of  the  Absaroka  Front  and  the  foothills. 

Under  Alternative  E,  management  of  and  effects  from  areas  open  to  cross-country  motorized  travel, 

OHV  use  for  big  game  retrieval  and  dispersed  campsite  access,  and  other  "necessary  tasks"  would  be 
similar  to  Alternative  B. 

Effects  of  closing  areas  to  livestock  grazing  for  the  benefit  of  wildlife,  including  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC,  would  be  the  same  as  Alternative  B. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  is  the  same  as  Alternative  B.  The  impacts  of  these  designations  would  be 
similar  to  alternatives  A  and  B,  but  to  a  greater  extent  because  Alternative  E  includes  more  special 
designations  that  cover  a  greater  area.  In  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  the  BLM 
would  only  issue  SRPs  with  neutral  or  beneficial  effects  to  priority  sage-grouse  habitat.  That  ACEC  also 
restricts  surface-disturbing  activities  and  certain  resource  uses  and  activities  (e.g.,  minerals 
development)  to  protect  greater  sage-grouse  habitat  that  may  benefit  recreational  wildlife  viewing 
opportunities,  especially  bird  watching.  Beneficial  impacts  would  accrue  to  recreation  experiences  in 
areas  managed  for  back  country  desired  RSCCs.  Restrictions  on  motorized  travel  and  new  road  and  trail 
development  under  Alternative  E  would  result  in  similar  adverse  impacts  to  motorized  recreation  use 
from  special  designations  management  as  described  for  Alternative  B. 

Resources 

Beneficial  impacts  from  soils,  water  quality,  and  watershed  management  under  Alternative  E  would  be 
similar  to  alternatives  A  and  B,  although  to  a  greater  extent  due  to  the  smaller  area  of  surface 
disturbance  allowed,  which  is  the  least  of  any  alternative.  Reclamation  of  closed  routes  in  the  Greater 
Sage-Grouse  Key  Habitat  Areas  ACEC  would  provide  additional  benefits  to  water  quality  for  recreational 
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uses  and  primitive  recreation  opportunities.  Management  of  the  discharge  of  produced  water  under 
Alternative  E  would  result  in  similar  effects  as  Alternative  B. 

Alternative  E  manages  cave  and  karst,  cultural,  and  visual  resources  the  same  as  Alternative  B,  and 
impacts  would  be  the  same  as  Alternative  B. 

Fire  and  fuels  management  and  vegetation  and  silvicultural  treatments  under  Alternative  E  are  similar  to 
Alternative  B,  and  impacts  to  recreation  would  be  similar  to  Alternative  B.  Within  the  Greater  Sage- 
Grouse  Key  Habitat  Areas  ACEC,  additional  vegetation  management  designed  to  enhance  greater  sage- 
grouse  habitat  could  result  in  indirect  benefits  to  recreationists  by  improving  wildlife  habitat  to  a  greater 
extent  than  under  alternatives  A  and  B. 

Under  Alternative  E,  management  actions  that  would  benefit  fish  and  wildlife  while  also  enhancing 
recreational  activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing  would  be  the 
same  as  Alternative  B.  However,  additional  restrictions  within  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  would  restrict  public  access  and  limit  opportunities  for  motorized  recreational  travel  more 
than  management  under  Alternative  B  or  the  other  alternatives. 

Cultural  resources  management  and  VRM  under  Alternative  E  are  the  same  as  Alternative  B,  and 
impacts  would  be  the  same  as  Alternative  B. 

Proactive  Management 

Under  Alternative  E,  recreation  management  areas  and  recreation  sites  are  the  same  as  Alternative  B, 
and  impacts  would  be  the  same  as  Alternative  B. 

Alternative  F 

Under  Alternative  F,  the  BLM  designates  the  same  recreation  management  areas  (SRMAs,  ERMAs,  and 
RMZs)  as  Alternative  D  (see  Map  78  and  Table  4-29).  Management  actions  to  maintain  or  enhance 
recreation  settings,  experiences,  and  opportunities  in  these  areas  and  impacts  on  other  resources  and 
resource  uses  under  Alternative  F  would  be  the  same  as  Alternative  D. 

Surface  Disturbance 

Under  Alternative  F,  a  total  of  137,064  acres  of  short-term  and  17,663  acres  of  long-term  surface 
disturbance  is  projected  (Appendix  T),  most  of  which  would  result  in  adverse  impacts  to  recreation.  The 
intensity  of  impacts  to  recreation  would  depend  on  the  location  of  the  surface  disturbance  in  relation  to 
the  desired  RSCC  in  the  area  being  disturbed  (see  Impacts  Common  to  All  Alternatives).  Surface- 
disturbing  activities  and  total  surface  disturbance  acreage  under  Alternative  F  would  be  similar  to 
Alternative  D,  and  impacts  to  recreational  experiences  would  be  similar  to  Alternative  D.  However,  in 
greater  sage-grouse  PHMAs  under  Alternative  F,  disturbances  would  not  be  permitted  to  exceed  one 
disturbance  per  640  acres  or  disturb  more  than  3  percent  of  sagebrush  habitat.  This  additional 
restriction  would  reduce  potential  adverse  impacts  from  surface  disturbance  to  recreational 
experiences,  particularly  in  areas  managed  for  back  country  desired  RSCC,  compared  to  Alternative  D. 

Resource  Uses 

The  management  of  minerals  development  under  Alternative  F  is  similar  to  Alternative  D,  and  impacts 
to  recreational  experiences  and  settings  would  be  similar  to  Alternative  D.  Unlike  Alternative  D, 
Alternative  F  includes  an  NSO  stipulation  within  0.6  mile  of  occupied  sage-grouse  leks  in  the  proposed 
Greater  Sage-Grouse  PHMAs  ACEC;  however,  this  additional  stipulation  would  not  change  the  projected 
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oil  and  gas  development  (see  Appendix  T)  to  an  extent  that  would  alter  the  projected  impacts  from 
Alternative  F  compared  to  those  under  Alternative  D. 

Management  of  acquisitions  and  land  tenure  adjustments  for  public  access  under  Alternative  F  is  the 
same  as  Alternative  D,  and  impacts  to  recreation  and  public  access  would  be  the  same  as  Alternative  D. 
Pursuing  a  withdrawal  from  appropriation  under  the  mining  laws  in  the  Beck  Lake  Scenic  Area  and  not 
issuing  an  order  that  opens  the  land  to  mineral  entry  would  result  in  the  same,  if  not  slightly  greater, 
benefits  as  Alternative  A. 

Renewable  energy  development  and  ROW  development  under  Alternative  F  are  similar  to,  but  more 
restrictive  than  (i.e.,  larger  areas  of  renewable  energy  and  ROW  avoidance/exclusion)  management 
under  Alternative  D,  and  impacts  would  be  similar  to  Alternative  D,  though  to  a  lesser  extent. 

Travel  and  transportation  management  restrictions  under  Alternative  F  would  result  in  impacts  similar 
to  Alternative  A,  but  to  a  greater  extent.  Alternative  F  restricts  motorized  vehicle  use  in  the  Greater 
Sage-Grouse  PFIMAs  ACEC  to  designated  roads  and  trails  but  does  not  impose  seasonal  closures  like 
those  under  Alternative  E.  Travel  and  transportation  management  under  Alternative  F  would  result  in 
impacts  similar  to  Alternative  A;  however.  Alternative  F  restrictions  on  motorized  vehicle  use  would 
have  greater  benefits  to  recreation  opportunities  for  solitude,  natural  settings,  and  primitive  forms  of 
travel  than  under  alternatives  D,  C,  and  A,  but  less  than  alternatives  B  and  E.  Alternative  F  manages  the 
same  acreage  as  open  to  cross-country  motorized  travel  as  Alternative  D,  and  impacts  would  be  the 
same  as  Alternative  D. 

Livestock  grazing  management  under  Alternative  F  is  the  same  as  Alternative  D,  and  impacts  to 
recreational  experiences  would  be  the  same  as  Alternative  D. 

Special  Designations 

Management  of  special  designations  in  the  Greater  Sage-Grouse  PFIMAs  ACEC  (1,116,698  acres)  under 
Alternative  F  is  the  same  as  Alternative  D.  Special  designations  under  Alternative  F  would  result  in 
impacts  similar  to  alternatives  A  and  D,  but  to  a  larger  extent  because  Alternative  F  includes  more 
special  designations  that  cover  a  greater  area.  In  the  Greater  Sage-Grouse  PFIMAs  ACEC,  the  BLM  would 
only  issue  SRPs  with  neutral  or  beneficial  effects  to  priority  sage-grouse  habitat.  This  management 
action  may  preclude  or  defer  some  commercial  recreational  activities  (e.g.,  OFIV  race  events)  currently 
taking  place  within  the  Greater  Sage-Grouse  PFIMAs  ACEC.  This  ACEC  also  places  restrictions  on  surface- 
disturbing  and  resource  use  activities  for  the  protection  of  greater  sage-grouse  that  could  in  turn  have 
beneficial  impacts  on  recreational  wildlife  viewing  opportunities,  especially  bird  watching. 

Resources 

Beneficial  impacts  from  soils,  water  quality,  and  watershed  management  under  Alternative  F  would  be 
similar  to  alternatives  A  and  D,  although  to  a  greater  extent  due  to  the  smaller  area  of  surface 
disturbance  allowed  under  Alternative  F  in  greater  sage-grouse  PHMAs.  Watershed  management 
practices  under  Alternative  F  would  be  the  same  as  Alternative  D,  and  the  associated  beneficial  impacts 
on  recreation  would  be  the  same  as  Alternative  D. 

Alternative  F  manages  cave  and  karst  the  same  way  as  Alternative  C,  and  impacts  would  be  the  same  as 
Alternative  C. 

Fire  and  fuels  management  and  vegetation  and  silvicultural  treatments  under  Alternative  F  are  similar  to 
Alternative  D,  and  impacts  to  recreation  would  be  similar  to  Alternative  D.  Within  the  Greater  Sage- 
Grouse  PFIMAs  ACEC,  additional  vegetation  management  designed  to  enhance  greater  sage-grouse 
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habitat  could  result  in  indirect  benefits  to  recreationists  by  improving  wildlife  habitat  to  a  greater  extent 
than  under  alternatives  A  and  D. 

Under  Alternative  F,  management  actions  that  would  benefit  fish  and  wildlife  while  also  enhancing 
recreational  activities  such  as  fishing,  hunting,  bird  watching,  and  general  wildlife  viewing  are  the  same 
as  Alternative  D.  However,  greater  sage-grouse  protective  management  applied  to  the  Greater  Sage- 
Grouse  PHMAs  ACEC  would  restrict  public  access  and  limit  opportunities  for  motorized  recreational 
travel  to  a  greater  extent  than  under  alternatives  A,  C,  and  D,  but  less  so  than  under  alternatives  B 
and  E. 

Cultural  resources  management  and  VRM  under  Alternative  F  are  the  same  as  Alternative  D,  and 
impacts  would  be  the  same  as  Alternative  D. 

Proactive  Management 

Under  Alternative  F,  recreation  management  areas  and  recreation  sites  would  be  the  same  as 
Alternative  D,  and  impacts  would  be  the  same  as  Alternative  D. 

4.6.6  Lands  with  Wilderness  Characteristics 

The  BLM  inventory  identified  approximately  476,349  acres  (in  43  lands  with  wilderness  characteristics) 
of  BLM-administered  land  with  wilderness  characteristics  in  the  Planning  Area,  or  approximately  15 
percent  of  total  BLM-administered  land  in  the  Planning  Area.  Chapter  3  describes  the  process  used  to 
inventory  lands  with  wilderness  characteristics  and  lists  the  current  key  management  for  each  of  these 
areas. 

This  section  presents  an  analysis  of  proposed  management  actions  for  lands  with  wilderness 
characteristics  that  are  likely  to  result  in  impacts  to  other  resources,  resource  uses,  and  special 
designations.  This  section  also  analyzes  the  effects  of  management  actions  on  the  wilderness 
characteristics  identified  in  these  areas. 

Adverse  impacts  from  management  in  lands  with  wilderness  characteristics  result  from  actions  that 
restrict  resource  uses  or  the  management  of  resources,  while  beneficial  impacts  are  those  that  enhance 
other  resource  uses  or  the  management  of  resources.  Adverse  impacts  to  lands  with  wilderness 
characteristics  occur  when  apparent  naturalness,  opportunities  for  solitude,  or  opportunities  for 
primitive,  unconfined  recreation  (collectively  known  as  wilderness  characteristics)  are  compromised. 
Beneficial  impacts  occur  when  the  above  conditions  are  preserved  or  improved.  Direct  impacts  would 
result  from  management  actions  that  affect  other  resource  uses  or  activities  in  lands  with  wilderness 
characteristics.  Indirect  impacts  to  other  resources  (e.g.,  soils  and  vegetation)  may  result  if 
management  actions  in  lands  with  wilderness  characteristics  displace  resource  uses  or  activities  (e.g., 
minerals  development)  to  areas  outside  of  these  lands,  thereby  augmenting  impacts  in  other  areas. 

For  a  discussion  of  wilderness  characteristics  in  WSAs,  please  refer  to  Section  4.7.6  Wilderness  Study 
Areas. 

4.6.6. 1  Methods  and  Assumptions 

This  analysis  considers  potential  effects  on  wilderness  characteristics  under  each  alternative  for  all 
inventoried  lands  with  wilderness  characteristics  (476,349  acres)  in  the  Planning  Area,  regardless  of 
whether  the  alternative  manages  these  areas  to  maintain  their  wilderness  characteristics.  All  instances 
of  the  phrase  "lands  with  wilderness  characteristics"  in  the  sections  that  follow  refer  to  inventoried 
lands  with  wilderness  in  the  Planning  Area  (476,349  acres),  except  where  immediately  followed  by 
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"managed  for  their  wilderness  characteristics",  "managed  to  maintain  their  wilderness  characteristics", 
or  a  similar  qualifying  phrase.  Inventoried  lands  with  wilderness  characteristics  are  the  same  under  all 
alternatives,  but  management  of  these  areas  differs  by  alternative.  For  alternatives  B  and  E,  all 
inventoried  lands  with  wilderness  characteristics  are  managed  for  their  wilderness  characteristics. 

The  analysis  considers  only  present  conditions,  not  the  potential  for  other  areas  to  become  lands  with 
wilderness  characteristics  through  restoration  or  other  changes  in  existing  conditions.  This  analysis 
includes  the  following  assumptions: 

•  Lands  with  wilderness  characteristics  in  the  Planning  Area  are  not  subject  to  BLM  Manual  6330, 
Management  of  Wilderness  Study  Areas  (BLM  2012a)  or  other  policies  or  guidance  applicable  to 
WSAs  or  Wilderness  Areas. 

•  All  alternatives  recognize  valid  existing  rights  on  lands  with  wilderness  characteristics.  In  some 
cases,  the  exercise  of  valid  existing  rights  may  be  incompatible  with  protection  of  wilderness 
characteristics  and  may  result  in  impact  to  wilderness  characteristics. 

•  Management  actions  that  enhance  biological  or  other  environmental  characteristics  would 
improve  the  quality  of  the  wilderness  characteristics  of  lands  with  wilderness  characteristics 
over  the  long  term. 

•  Management  actions  that  reduce  surface  disturbance  or  decrease  evidence  of  human  presence 
in  these  areas  would  improve  the  quality  of  wilderness  characteristics  in  lands  with  wilderness 
characteristics. 

•  Managing  lands  with  wilderness  characteristics  to  maintain  their  wilderness  characteristics 
would  benefit  naturalness,  and  opportunities  for  solitude,  and  primitive  and  unconfined 
recreation. 

Under  Alternative  A,  decisions  on  projects  in  lands  with  wilderness  characteristics  would  be  consistent 
with  current  management. 

4.6.6. 2  Summary  of  Impacts  by  Alternative 

Under  alternatives  A,  C,  and  D,  no  lands  with  wilderness  characteristics  are  managed  to  maintain  their 
wilderness  characteristics.  Therefore,  the  preservation  of  wilderness  characteristics  (e.g.,  sufficient  size, 
a  high  degree  of  naturalness,  outstanding  opportunities  for  solitude,  or  outstanding  opportunities  for 
primitive  and  unconfined  recreation)  in  lands  with  wilderness  characteristics  would  be  least  effective 
under  these  alternatives.  In  contrast,  lands  with  wilderness  characteristics  under  alternatives  B  and  E 
(476,349  acres)  are  managed  to  maintain  naturalness,  outstanding  opportunities  for  solitude  or  a 
primitive  and  unconfined  recreation.  Although  many  lands  with  wilderness  characteristics  in  the 
Planning  Area  contain  potential  resource  conflicts  that  may  be  inconsistent  with  retention  of  wilderness 
characteristics  (see  Table  3-51),  under  alternatives  B  and  E  the  BLM  would  apply  management  to 
maintain  these  characteristics  to  the  extent  practicable.  Such  management  would  be  a  beneficial 
impact  for  wilderness  characteristics.  Under  Alternative  F,  49,396  acres  (in  nine  lands  with  wilderness 
characteristics)  are  managed  to  maintain  wilderness  characteristics;  the  remaining  lands  with  wilderness 
characteristics  under  Alternative  F  are  not  managed  to  maintain  their  wilderness  characteristics. 

Alternatives  A  and  C  include  the  least  restrictive  management  of  resource  uses  that  involve  surface 
disturbance  or  degrade  the  natural  character  of  the  landscape  in  lands  with  wilderness  characteristics. 
Alternative  C  would  result  in  the  greatest  adverse  impacts  to  these  lands  due  to  the  greater  intensity  of 
resource  uses  and  the  amount  of  surface  disturbance  under  this  alternative.  Overlapping  special 
designations  under  alternatives  A,  D,  and  F  provide  some  maintenance  for  wilderness  characteristics  in 
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lands  with  wilderness  characteristics.  No  special  designations  under  Alternative  C  overlap  lands  with 
wilderness  characteristics.  Under  Alternative  A,  9,008  acres  of  WSR  eligible  waterway  segments  and 
27,231  acres  of  ACEC  designations  overlap  lands  with  wilderness  characteristics.  Under  Alternative  F, 
48,770  acres  of  lands  with  wilderness  characteristics  are  overlapped  by  ACECs. 

Alternatives  E,  B,  and  F,  respectively,  would  reduce  the  potential  for  adverse  impacts  to  wilderness 
characteristics  in  lands  with  wilderness  characteristics  to  the  greatest  degree  by  restricting  or  limiting 
resource  uses  and  activities  that  could  degrade  wilderness  characteristics.  Management  actions  under 
alternatives  that  maintain  wilderness  characteristics  would  restrict,  and  thereby  adversely  affect, 
resource  uses  and  certain  activities  (e.g.,  motorized  vehicle  use)  to  maintain  the  naturalness  and 
opportunities  for  solitude  and  primitive,  unconfined  recreation  in  these  areas.  Flowever,  the 
comparatively  more  restrictive  management  of  mineral  resources  and  ROW  development  under 
alternatives  B,  E,  and  F  could  benefit  other  resources  and  resource  uses  in  areas  with  wilderness 
characteristics,  such  as  soils,  primitive  and  back  country  recreation,  and  visual  resources. 

4.6.6. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Under  all  alternatives,  any  surface-disturbing  activity,  including  fire  and  fuels  management, 
paleontological  and  cultural  excavations,  ROWs  and  renewable  energy  development,  and  the 
maintenance  of  existing  facilities  may  result  in  adverse  impacts  to  wilderness  characteristics  in  lands 
with  wilderness  characteristics.  Flazardous  fuels  treatment  and  activities  to  control  wildland  fire,  such 
as  the  construction  of  fire  breaks,  create  surface  disturbance  that  may  result  in  adverse  impacts  to 
wilderness  characteristics  in  lands  with  wilderness  characteristics.  Motorized  vehicle  use  can  disturb 
vegetation  and  contribute  to  the  spread  of  invasive  species  that  degrade  native  vegetation  communities 
and  diminish  wilderness  characteristics.  Livestock,  wild  horse,  and  wildlife  grazing  could  contribute  to 
the  spread  of  invasive  species,  and  concentrated  grazing  by  any  species  can  compact  soils  and  degrade 
riparian/wetland  areas.  Facilities  maintenance  can  require  the  use  of  mechanized  equipment  and 
vehicles  and  can  alter  the  natural  state  of  vegetation  and  affect  wilderness  characteristics. 

Alternative  A 

Surface  Disturbance 

Management  actions  under  Alternative  A  are  projected  to  result  in  approximately  136,253  acres  of 
short-term  and  15,646  acres  of  long-term  surface  disturbance  on  BLM-administered  land  over  the  life  of 
the  plan  (Table  4-1).  Most  surface-disturbing  activities  are  not  specifically  prohibited  in  lands  with 
wilderness  characteristics  under  Alternative  A,  and  could  therefore  result  in  adverse  impacts  to  these 
lands  by  compromising  wilderness  characteristics. 

Resource  Uses 

Alternative  A  does  not  manage  lands  with  wilderness  characteristics  to  maintain  their  wilderness 
characteristics;  however,  management  for  other  resource  uses  that  overlap  lands  with  wilderness 
characteristics  under  Alternative  A  may  cause  impacts  to  wilderness  characteristics.  Table  4-30  provides 
a  summary  of  acreages  and  allocations  associated  with  resources  and  resource  uses  in  those  lands  that 
have  the  potential  to  affect  wilderness  characteristics.  Management  under  Alternative  A  includes  the 
second  largest  amount  of  area  open  to  mineral  materials  disposal  and  available  for  mineral  leasing,  the 
second  largest  amount  of  area  open  to  ROW  authorizations,  and  the  greatest  amount  of  area  where 
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motorized  vehicle  use  is  limited  to  existing  roads  and  trails.  Opening  lands  with  wilderness 
characteristics  to  mineral  development,  managing  areas  as  open  to  ROWs  and  renewable  energy 
authorizations,  and  allowing  motorized  vehicle  use  on  existing  roads  and  trails  may  result  in  adverse 
impacts  to  wilderness  characteristics  in  these  areas.  In  general,  because  of  the  intensity  and  extent  of 
allowable  resource  uses  under  Alternative  A,  management  under  this  alternative  would  result  in  adverse 
impacts  to  wilderness  characteristics.  Although  the  wilderness  characteristics  of  these  areas  have  been 
maintained  since  the  last  wilderness  review  30  years  ago,  they  do  not  guarantee  continued  maintenance 
of  these  wilderness  characteristics  in  response  to  potential  changes  in  land  use  and  development 
interest  that  may  occur  during  the  planning  period. 

Special  Designations 

Special  designations  that  overlap  lands  with  wilderness  characteristics  may  result  in  beneficial  impacts 
to  these  lands  by  restricting  resource  uses  and  surface-disturbing  activities  that  can  degrade  wilderness 
characteristics,  or  by  requiring  additional  mitigation  for  allowable  activities.  ACECs,  WSRs,  and  NHTs  and 
Other  Historic  Trails  overlap  some  lands  with  wilderness  characteristics  under  Alternative  A,  and  some 
of  these  specially  designated  areas  include  management  that  would  reduce  adverse  impacts  to 
wilderness  characteristics  (e.g.,  VRM,  management  of  surface-disturbing  activities,  travel  designations, 
etc.).  Resource  protections  provided  by  the  management  of  these  areas  would  be  beneficial  to 
wilderness  characteristics  in  certain  lands,  though  these  impacts  would  vary  by  location  and 
designations.  Under  Alternative  A,  9,088  acres  of  WSR  eligible  waterway  segments  and  27,231  acres  of 
ACEC  designations  overlap  lands  with  wilderness  characteristics. 
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Table  4-30.  Acres  of  Management  in  Inventoried  Lands  with  Wilderness  Characteristics  by  Alternative 


Alternative 

Mineral  Closures 
(acres) 

Rights-of-Way 

(acres) 

Visual  Resource  Management  Class 
(acres) 

Travel  Management 
(acres) 

Lands  with 

Wilderness 

Characteristics 
Managed  to 
Maintain  their 

Wilderness 

Characteristics 

Minerals  Material 

Closure 

Closed 

to  Mineral  Leasing 

Exclusion 

Avoidance 

Open 

Class  1 

Class  II 

Class  III 

Class  IV 

Closed 

Limited  to  Designated 

Limited  to  Existing 

Open 

Seasonal  Restrictions 

Alternative 

14,355 

33,603 

12,902 

116,045 

347,402 

6 

106,900 

106,899 

278,969 

5,714 

145,392 

325,236 

0 

17,725 

0 

Alternative 

471,584 

471,727 

26,459 

449,873 

17 

4,884 

470,975 

164 

20 

9,049 

467,282 

3 

0 

182,983 

476,349 

Alternative 

7,201 

3,422 

659 

103,017 

372,674 

<6 

90,760 

113,932 

271,345 

3,184 

179,892 

293,258 

0 

17,717 

0 

Alternative 

96,174 

46,712 

5,428 

336,636 

134,285 

6 

166,405 

141,856 

168,049 

3,186 

302,899 

170,251 

0 

17,748 

0 

Alternative 

471,707 

471,727 

169,554 

306,778 

17 

4,884 

470,975 

164 

20 

9,137 

467,194 

3 

0 

182,983 

476,349 

Alternative 

33,313 

48,996 

4,860 

44,537 

0 

6 

49,372 

2 

0 

3,149 

46,069 

180 

0 

11,042 

49,396 

Sources:  BLM  2009a;  BLM  2013a 

^Alternatives  A,  C,  and  D  do  not  contain  specific  management  for  any  identified  lands  with  wilderness  characteristics;  however,  the  areas  identified  as  lands  with  wilderness  characteristics  was  a  finding  in  the 
inventory  conducted  for  this  Resource  Management  Plan  Revision  Project  and  do  not  reflect  a  land  use  classification. 

^Acreages  are  based  on  BLM-administered  lands  managed  for  wilderness  characteristics. 

Note:  Due  to  variations  in  data  coverage,  acreages  within  each  management  category  may  not  add  to  the  total  acreage  for  lands  with  wilderness  characteristics  in  the  Planning  Area. 

<  Less  than 
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Resources 

Fire  and  fuels  management  may  result  in  adverse  impacts  if  mechanical  fuels  treatments  and  prescribed 
fire  result  in  surface  disturbance  or  changes  in  the  structure  of  vegetation  that  degrades  wilderness 
characteristics.  However,  fuels  treatments  and  prescribed  fire  may  reduce  the  potential  for  future 
larger-scale  wildfires  that  would  result  in  adverse  impacts  to  primitive  and  unconfined  recreation  in 
lands  with  wilderness  characteristics  before  an  area  recovers.  The  adverse  impacts  to  wilderness 
characteristics  in  these  lands  would  increase  with  the  amount  of  treatment. 

Under  Alternative  A,  the  BLM  manages  visual  resources  in  lands  with  wilderness  characteristics  primarily 
as  VRM  Class  IV  (Table  4-30).  In  areas  managed  as  VRM  Class  IV,  modification  of  the  natural 
environment  would  be  allowed  (via  increased  tolerance  for  surface  disturbance  and  fewer  requirements 
related  to  facility  location  and  other  types  of  mitigating  design  modifications)  and  there  could  be 
adverse  impacts  to  the  identified  wilderness  characteristics  of  the  areas. 

Proactive  Management 

Under  Alternative  A,  the  BLM  does  not  manage  lands  with  wilderness  characteristics  to  maintain  their 
wilderness  characteristics;  these  areas  would  be  managed  consistent  with  management  for  other 
resources  and  resource  uses. 

Alternative  B 

Surface  Disturbance 

Under  Alternative  B,  the  acreage  of  surface  disturbance  in  lands  with  wilderness  characteristics  is  likely 
to  be  substantially  less  than  under  Alternative  A.  Management  actions  under  Alternative  B  are 
projected  to  result  in  approximately  30  percent  less  long-term  surface  disturbance  on  BLM-administered 
land  than  Alternative  A  (Table  4-1).  Restrictions  on  minerals,  ROWs,  vegetative  treatments,  and  other 
resource  uses  in  lands  with  wilderness  characteristics  under  Alternative  B  would  further  reduce  the 
potential  for  adverse  impacts  from  surface  disturbance  in  these  areas  relative  to  Alternative  A  by  leaving 
these  areas  in  a  more  natural,  unmodified  state. 

Resource  Uses 

Management  for  lands  with  wilderness  characteristics  under  Alternative  B  designed  to  protect 
naturalness  and  outstanding  opportunities  for  solitude  and  primitive  and  unconfined  recreation  could 
result  in  adverse  impacts  to  other  resource  uses  as  described  below,  but  would  be  beneficial  to  the 
protection  of  wilderness  characteristics.  Restrictions  on  mineral  development,  timber  harvest  practices, 
mechanical  vegetation  treatments,  motorized  vehicle  use,  ROWs,  and  rangeland  improvements  under 
Alternative  B  would  help  to  maintain  wilderness  characteristics  in  these  lands.  These  restrictions  may 
displace  some  resource  uses  and  activities,  such  as  minerals  development  or  motorized  vehicle  use, 
which  could  potentially  adversely  affect  resources  (e.g.,  wildlife  and  vegetation)  in  areas  outside  of  lands 
with  wilderness  characteristics. 

Under  Alternative  B,  lands  with  wilderness  characteristics  are  closed  to  oil  and  gas  and  solid  mineral 
leasing  and  mineral  materials  disposal.  This  management  would  result  in  greater  adverse  impacts  to 
these  resources  than  Alternative  A  (see  Table  4-30),  particularly  in  areas  with  development  potential, 
because  new  leasing  or  disposal  would  be  prohibited.  The  BLM  would  consider  measures  to  minimize 
impacts  to  wilderness  characteristics  in  project  level  analysis.  Lands  with  wilderness  characteristics 
encumbered  with  valid  existing  rights  may  be  impacted  where  development  of  those  rights  is 
incompatible  with  protection  of  wilderness  characteristics. 
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Under  Alternative  B,  lands  with  wilderness  characteristics  also  are  closed  to  commercial  and  personal- 
use  wood  cutting,  which  may  adversely  affect  forest  products  by  reducing  the  area  open  to  timber 
harvest  compared  to  Alternative  A. 

Under  Alternative  B,  the  BLM  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  all  lands  with 
wilderness  characteristics  and  closes  them  to  over-snow  travel.  Increased  restrictions  on  motorized 
vehicle  use  under  Alternative  B  would  adversely  affect  travel  opportunities  to  a  greater  extent  than 
Alternative  A  (see  Table  4-30).  These  lands  also  are  closed  to  new  road  construction  under  Alternative 
B,  which  may  adversely  affect  CTTM  by  restricting  the  development  of  new  routes  if  access  issues  are 
discovered. 

Under  Alternative  B,  the  BLM  manages  lands  with  wilderness  characteristics  as  ROW  avoidance  areas, 
which  would  result  in  greater  adverse  impacts  to  the  ability  to  grant  ROW  authorizations  on  these  lands 
compared  to  Alternative  A  (see  Table  4-30). 

Special  Designations 

Special  designations  cover  a  larger  percentage  of  the  Planning  Area  under  Alternative  B  compared  to 
Alternative  A,  restricting  resource  uses  that  could  adversely  affect  naturalness  and  outstanding 
opportunities  for  solitude  and  primitive  and  unconfined  recreation.  Under  Alternative  B,  the  area  of 
WSR  suitable  waterway  segment  overlap  is  the  same  as  under  Alternative  A,  while  acres  of  ACEC  and 
lands  with  wilderness  characteristics  overlap  would  be  greater  than  under  Alternative  A  (79,225  acres). 
However,  because  the  characteristics  of  these  areas  are  already  protected  under  Alternative  B,  the 
magnitude  of  the  impact  would  be  smaller  than  under  Alternative  A. 

Resources 

Under  Alternative  B,  resources  adversely  affected  by  surface-disturbing  activities  or  motorized  vehicle 
use  would  benefit  from  the  restriction  on  these  activities  in  lands  with  wilderness  characteristics. 
Resources  that  would  benefit  from  management  under  this  alternative  include  recreation  and  related 
opportunities  and  experiences  derived  from  primitive-based  settings,  soil,  water,  wildlife  and  special 
status  species,  and  cultural  and  visual  resources.  Under  Alternative  B,  the  BLM  would  manage  all  lands 
with  wilderness  characteristics  as  VRM  Class  I  or  11.  Alternative  B  manages  for  more  VRM  Class  I  and  II  in 
these  lands  than  Alternative  A.  A  larger  area  of  more  restrictive  VRM  Class  I  and  II  areas  would  affect 
the  design  and  occurrence  of  actions  that  result  in  surface  disturbance,  and  would  provide  increased 
protection  for  wilderness  characteristics  compared  to  Alternative  A. 

Fire  and  fuels  management  would  be  more  restricted  in  lands  with  wilderness  characteristics  under 
Alternative  B  than  under  Alternative  A.  Although  the  BLM  allows  prescribed  fire  in  these  lands,  it  allows 
mechanical  vegetation  treatments  only  to  restore  natural  resource  systems.  Because  fuels  reduction 
through  thinning  is  more  restricted  than  under  Alternative  A,  there  may  be  more  risk  of  catastrophic 
wildfires  in  these  areas. 

Proactive  Management 

Under  Alternative  B,  the  BLM  manages  all  lands  with  wilderness  characteristics  to  maintain  their 
wilderness  characteristics  (476,349  acres),  which  include  naturalness,  outstanding  opportunities  for 
solitude,  and  primitive  and  unconfined  recreation.  As  described  in  the  sections  above.  Alternative  B 
applies  specific  management  actions  for  lands  with  wilderness  characteristics  that,  in  addition 
management  for  other  resources  that  overlaps  lands  with  wilderness  characteristics,  prohibits  or  limits 
resource  uses  that  that  could  degrade  wilderness  characteristics. 
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Alternative  C 

Surface  Disturbance 

Surface  disturbance  would  result  in  impacts  to  wilderness  characteristics  in  lands  with  wilderness 
characteristics  similar  to  Alternative  A,  although  to  a  greater  extent  because  Alternative  C  involves  more 
projected  surface  disturbance.  Management  actions  under  Alternative  C  are  projected  to  result  in 
approximately  80  percent  more  short-term  (245,642  acres)  and  165  percent  more  long-term  (41,485 
acres)  surface  disturbance  on  BLM-administered  land  than  Alternative  A.  Adverse  impacts  are  likely  to 
increase  with  the  amount  of  total  Planning  Area  surface  disturbance,  because  lands  with  wilderness 
characteristics  are  not  managed  to  maintain  their  wilderness  characteristics  under  Alternative  C. 

Adverse  impacts  to  wilderness  characteristics  from  surface  disturbance  in  these  lands  would  be  the 
greatest  under  Alternative  C. 

Resource  Uses 

The  impacts  from  resource  uses  to  wilderness  characteristics  in  lands  with  wilderness  characteristics 
under  Alternative  C  would  generally  be  similar  in  extent  to  Alternative  A  and  would  result  from  the  same 
types  of  resource  use.  Table  4-30  summarizes  acreages  and  allocations  associated  with  resources  and 
resource  uses  in  those  lands  that  have  the  potential  to  affect  wilderness  characteristics.  Management 
under  Alternative  C  includes  the  largest  areas  open  to  mineral  materials  disposal  and  available  for 
mineral  leasing,  the  largest  area  open  to  ROW  authorizations,  and  the  second  largest  area  where 
motorized  vehicle  use  is  limited  to  existing  roads  and  trails.  Alternative  C  is  generally  the  least 
restrictive  alternative  in  terms  of  allowable  resource  uses  and  resource  protection,  and  although  the 
extent  of  impacts  would  be  similar  to  Alternative  A,  the  intensity  of  these  impacts  under  this  alternative 
may  result  in  the  greatest  adverse  impacts  to  wilderness  characteristics  in  inventoried  lands. 

Special  Designations 

Special  designations  that  overlap  lands  with  wilderness  characteristics  may  result  in  beneficial  impacts 
to  wilderness  characteristics  by  restricting  resource  uses  and  surface-disturbing  activities  or  requiring 
additional  mitigation.  Due  to  the  limited  extent  of  lands  with  special  designations  under  Alternative  C, 
the  potential  beneficial  impacts  to  wilderness  characteristics  in  these  lands  would  be  lowest  under  this 
alternative.  Under  Alternative  C,  3,181  acres  of  ACEC  designations  overlap  lands  with  wilderness 
characteristics. 

Resources 

Impacts  to  wilderness  characteristics  in  lands  with  wilderness  characteristics  from  fire  and  fuels 
management  would  result  in  impacts  similar  to  those  under  Alternative  A,  although  to  a  greater  extent. 
In  general,  the  extent  and  intensity  of  fuels  treatment  under  Alternative  C  are  greater  than  under  the 
other  alternatives.  Adverse  impacts  to  wilderness  characteristics  in  these  lands  would  be  proportional 
to  the  amount  of  treatment. 

Under  Alternative  C,  lands  with  wilderness  characteristics  include  more  VRM  Class  III  and  IV  areas  and 
less  VRM  Class  I  and  II  areas  than  any  other  alternative.  Visual  management  in  these  lands  under 
Alternative  C  would  have  the  greatest  potential  to  result  in  adverse  impacts  to  wilderness  characteristics 
compared  to  the  other  alternatives. 
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Proactive  Management 

Under  Alternative  C,  the  BLM  does  not  manage  lands  with  wilderness  characteristics  to  maintain  their 
wilderness  characteristics;  these  areas  would  be  managed  consistent  with  management  for  other 
resources  and  resource  uses. 

Alternative  D 

Surface  Disturbance 

Under  Alternative  D,  the  BLM  would  not  manage  lands  to  protect  wilderness  characteristics  outside  of 
existing  WSAs.  Some  wilderness  characteristics  may  be  afforded  indirect  protections  through  the 
application  of  management  actions  (i.e.,  ACECs,  travel  designations,  VRM  classifications)  and  allowable 
use  decisions  for  other  resources  and  resource  uses  (e.g.,  application  of  NSO,  CSU,  and  TL  stipulations). 
However,  no  land  use  planning  decisions  would  be  made  specifically  to  protect  wilderness 
characteristics  in  Alternative  D.  Surface  disturbance  would  result  in  impacts  to  wilderness 
characteristics  in  lands  with  wilderness  characteristics  similar  to  Alternative  A,  although  to  a  greater 
extent  because  Alternative  D  involves  more  projected  surface  disturbance.  It  is  estimated  that  1,143 
new  well  pads  could  be  constructed  on  BLM-administered  land,  resulting  in  3,429  acres  of  surface 
disturbance  in  the  Planning  Area  under  this  alternative  (Appendix  T).  Some  of  this  development  could 
likely  occur  in  identified  lands  with  wilderness  characteristics.  Management  actions  under  Alternative  D 
are  projected  to  result  in  approximately  3  percent  more  short-term  (140,175  acres)  and  17  percent 
more  long-term  (18,306  acres)  surface  disturbance  on  BLM-administered  land  than  Alternative  A.  The 
noise  and  presence  of  these  developments  in  conjunction  with  access  road  construction,  vehicle  traffic 
associated  with  the  construction,  drill  rig  transport,  and  production  of  the  wells  are  likely  to  change  or 
degrade  the  natural  character  and  opportunities  for  solitude  and  primitive  and  unconfined  types  of 
recreation  throughout  the  life  of  the  plan.  Adverse  impacts  to  wilderness  characteristics  from  surface 
disturbance  in  lands  with  wilderness  characteristics  would  be  similar  to  Alternative  C,  but  to  a  lesser 
extent. 

Encouraging  the  use  of  native  plant  species  to  re-seed  areas  could  reduce  opportunities  for  the 
establishment  of  noxious  weeds  and  invasive  species,  which  could  improve  the  overall  naturalness  of  an 
area,  creating  conditions  favorable  to  maintaining  wilderness  characteristics  or  even  creating  new  areas 
through  remediation  which  could  be  found  to  have  wilderness  characteristics  in  the  future. 

Resource  Uses 

Under  Alternative  D,  the  BLM  does  not  manage  lands  with  wilderness  characteristics  to  maintain  their 
wilderness  characteristics;  these  areas  would  be  managed  consistent  with  management  for  other 
resources  and  resource  uses.  Table  4-30  shows  acres  of  management  in  lands  with  wilderness 
characteristics  under  this  alternative.  The  impacts  from  resource  uses  to  wilderness  characteristics  in 
inventoried  lands  with  wilderness  characteristics  under  Alternative  D  would  generally  be  similar  in 
extent  to  Alternative  A  and  would  result  from  the  same  types  of  resource  use.  Table  4-30  summarizes 
acreages  and  allocations  associated  with  resources  and  resource  uses  in  those  lands  that  have  the 
potential  to  affect  wilderness  characteristics.  Management  under  Alternative  D  includes  the  third 
smallest  amount  of  area  open  to  mineral  materials  disposal  and  the  third  smallest  amount  of  area 
available  for  mineral  leasing.  Recreation  management  areas  where  they  contain  lands  with  wilderness 
characteristics,  especially  the  Absaroka  Mountain  Foothills  SRMA,  Tatman  Mountains  RMZ,  and 
McCullough  Peaks  SRMA  containing  3,044  acres,  27,035  acres,  and  42,425  acres,  respectively,  would 
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beneficially  affect  wilderness  characteristics  by  preserving  the  desired  back  country  naturalness  sub¬ 
component  of  the  RSCCs  in  these  areas. 

In  general,  management  of  resource  uses  in  lands  with  wilderness  characteristics  under  Alternative  D  is 
similar  to  that  under  Alternative  A,  although  more  mitigation  and  reclamation  requirements  under 
Alternative  D  may  limit  impacts  to  wilderness  characteristics. 

Special  Designations 

Several  special  designations  overlap  lands  with  wilderness  characteristics  under  Alternative  D. 
Restrictions  on  surface  disturbance  and  constraints  on  resource  uses  from  overlapping  special 
designations  would  limit  adverse  impacts  to  wilderness  characteristics.  These  beneficial  impacts  to 
lands  with  wilderness  characteristics  would  be  similar  to  those  described  under  Alternative  A,  although 
to  a  greater  extent  due  to  the  larger  area  of  overlapping  ACECs  (51,681  acres). 

Resources 

Impacts  to  wilderness  characteristics  in  lands  with  wilderness  characteristics  from  fire  and  fuels 
management  would  result  in  impacts  similar  to  those  under  Alternative  A. 

Under  Alternative  D,  the  BLM  would  manage  166,405  acres  of  lands  with  wilderness  characteristics 
under  VRM  Class  II  objectives,  which  is  304,570  acres  less  than  alternatives  B  and  E,  and  59,506  acres 
more  than  Alternative  A.  Benefits  to  wilderness  characteristics  from  this  alternative  would  be  the  same 
as  under  Alternative  B,  though  to  a  lesser  extent  due  to  the  smaller  area  of  lands  with  wilderness 
characteristics  managed  under  VRM  Class  II  objectives. 

Proactive  Management 

No  management  actions  exist  specific  to  protecting  lands  with  wilderness  characteristics  under 
Alternative  D.  Consequently  no  impacts  as  a  result  of  management  actions  specific  to  lands  with 
wilderness  characteristics  are  expected.  However,  management  actions  associated  with  other  resources 
in  which  NSO  stipulations,  CSU  stipulations  or  other  COAs  are  applied  that  would  create  conditions 
favorable  to  maintaining  wilderness  characteristics  (such  as  helping  to  retain  naturalness  or 
opportunities  for  primitive  or  unconfined  types  of  recreation)  could  have  a  beneficial  impact  if  these 
COAs  apply  to  lands  with  wilderness  characteristics.  See  Table  4-31  below  for  a  summary  of  Resource 
Allocations  that  could  create  conditions  favorable  for  maintaining  wilderness  characteristics. 

Additionally  under  all  alternatives,  implementing  existing  and  travel  management  plans  developed 
subsequent  to  this  RMP  would  benefit  lands  with  wilderness  characteristics  by  providing  site-specific 
travel  designations  that  accommodate  appropriate  access  while  considering  resource  protection  and 
user  safety. 
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Table  4-31.  Overlap  between  Resource  Allocations  whose  Management  could 
Create  Conditions  Favorable  to  Maintaining  Wilderness  Characteristics  and  Inventoried  Areas 

Found  to  Have  Wilderness  Characteristics 


Resource 

Allocation 

Protection 

Acres  within 

inventoried  units 
that  may  receive 
indirect  protections 
from  overlapping 
mitigation  for  other 
resource  protections 

Naturalness  may  be 
indirectly  protected 
from  overlapping 
mitigation  for  other 
resource  protection 

Outstanding 
opportunity  for 
solitude  may  be 
indirectly  protected 
from  overlapping 
mitigation  for  other 
resource  protection 

Opportunities  for 
primitive  recreation 
may  be  indirectly 
protected  from 
overlapping 
mitigation  for  other 
resource  protection 

ACECs 

11,343 

Yes 

Yes 

Yes 

Sage-grouse  PHMAs 

133,998 

Yes 

Yes 

Yes 

CSU 

237,391 

Yes 

Yes 

No 

NSO 

60,566 

Yes 

Yes 

Yes 

Closed  to  Oil  and 

Gas  Leasing 

47,092 

Yes 

Yes 

Yes 

MLP  Areas 

215,739 

Yes 

Yes 

Yes 

RMAs 

219,900  (SRMA) 

9,452  (ERMA) 

Yes 

Yes 

Yes 

Source:  BLM  2013a 

ACEC  Area  of  Critical  Environmental  Concern 

CSU  Controlled  Surface  Use 

MAS  Priority  Habitat  Management  Areas 

MLP  Master  Leasing  Plan 

NSO  No  Surface  Occupancy 

RMA  Recreation  Management  Area 


Alternative  E 

Under  Alternative  E,  the  BLM  manages  all  lands  with  wilderness  characteristics  to  maintain  their 
wilderness  characteristics  (476,349  acres),  the  same  as  Alternative  B.  Management  actions  to  maintain 
wilderness  characteristics  in  lands  with  wilderness  characteristics  and  impacts  on  other  resources  and 
resource  uses  under  Alternative  E  would  be  the  same  as  Alternative  B.  Table  4-30  shows  acres  of 
management  in  lands  with  wilderness  characteristics  under  this  alternative. 

Surface  Disturbance 

Under  Alternative  E,  surface  disturbance  in  lands  with  wilderness  characteristics  would  be  less  than 
under  any  alternative.  Management  actions  under  this  alternative  are  projected  to  result  in 
approximately  47  percent  less  short-term  and  31  percent  less  long-term  surface  disturbance  on  BLM- 
administered  land  than  Alternative  A.  Restrictions  on  minerals,  ROWs,  vegetative  treatments,  and  other 
resource  uses  in  lands  with  wilderness  characteristics  for  the  protection  of  other  resource  values  under 
Alternative  E  would  further  reduce  the  potential  for  surface  disturbance  in  these  areas  more  than  any 
other  alternative.  As  a  result,  there  would  be  greater  benefits  to  the  wilderness  characteristics  in  these 
lands  because  these  areas  would  be  left  in  a  more  natural,  unmodified  state. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-489 


Lands  with  Wilderness  Characteristics 


Resource  Uses 

Management  of  mineral  development,  timber  harvest  practices,  mechanical  vegetation  treatments, 
motorized  vehicle  use,  ROWs,  and  rangeland  improvements  for  the  maintenance  of  wilderness 
characteristics  under  Alternative  E  are  the  same  as  Alternative  B;  impacts  to  wilderness  characteristics, 
as  well  as  impacts  on  other  resources  use  from  the  management  of  these  areas,  would  be  the  same  as 
Alternative  B. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  is  the  same  as  Alternative  B.  Special  designations  could  benefit 
wilderness  characteristics  by  restricting  resource  uses  that  adversely  affect  naturalness  and  outstanding 
opportunities  for  solitude  and  primitive  and  unconfined  recreation.  Special  designations  cover  a  larger 
percentage  of  the  Planning  Area  under  Alternative  E  compared  to  the  other  alternatives.  Under 
Alternative  E,  the  area  of  ACEC  overlapping  lands  with  wilderness  characteristics  managed  to  maintain 
their  wilderness  characteristics  would  be  substantially  greater  than  under  alternatives  A  or  B  (225,306 
acres).  However,  because  the  characteristics  of  these  areas  are  already  protected,  the  impacts  from 
these  overlapping  special  designations  would  be  the  same  as  Alternative  B. 

Resources 

Alternative  E  management  to  maintain  wilderness  characteristics  in  lands  with  wilderness  characteristics 
is  the  same  as  Alternative  B;  beneficial  impacts  to  soil,  water,  wildlife  and  special  status  species,  and 
cultural  and  visual  resources  would  be  the  same  as  Alternative  B. 

Under  Alternative  E,  the  management  of  fire  and  fuels  in  lands  with  wilderness  characteristics  managed 
to  maintain  wilderness  characteristics  is  similar  to  Alternative  B,  and  impacts  to  fire  and  fuels 
management  from  managing  lands  with  wilderness  characteristics  would  be  the  similar  to  Alternative  B. 

Proactive  Management 

Impacts  to  lands  with  wilderness  characteristics  under  Alternative  E  would  be  the  same  as  those 
described  under  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Surface  disturbance  under  Alternative  F  would  be  similar  to  Alternative  A  and  would  result  in  adverse 
impacts  to  wilderness  characteristics  in  lands  with  wilderness  characteristics,  although  to  a  slightly 
greater  extent  because  Alternative  F  involves  additional  projected  surface  disturbance.  Under  this 
alternative,  management  actions  are  projected  to  result  in  an  approximately  1  percent  increase  in  short¬ 
term  and  a  13  percent  increase  in  long-term  surface  disturbance  on  BLM-administered  land  than 
Alternative  A.  Adverse  impacts  under  Alternative  F  would  be  similar  to  Alternative  D  and  would  be  likely 
to  increase  with  the  amount  of  total  surface  disturbance. 

Resource  Uses 

Management  of  minerals,  ROWs,  vegetative  treatments,  and  other  resource  uses  in  lands  with 
wilderness  characteristics  under  Alternative  F  would  be  similar  to  Alternative  B  from  constraints  on 
mineral  leasing  and  ROW  avoidance  and  exclusion  areas,  but  to  a  lesser  extent  because  Alternative  F 
manages  426,952  acres  less  than  Alternative  B.  Table  4-30  summarizes  acreages  and  allocations 
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associated  with  resources  and  resource  uses  in  lands  with  wilderness  characteristics  that  have  the 
potential  to  affect  these  characteristics.  Generally,  impacts  under  Alternative  F  would  be  similar  to 
Alternative  D. 

Special  Designations 

Management  of  special  designations  under  Alternative  F,  except  in  the  Greater  Sage-Grouse  PFIMAs 
ACEC  (1,116,698  acres),  would  be  the  same  as  Alternative  D.  Beneficial  impacts  to  lands  with  wilderness 
characteristics  from  restrictions  on  surface  disturbance  and  constraints  on  resource  uses  from 
overlapping  special  designations  would  limit  adverse  impacts  to  wilderness  characteristics,  similar  to 
Alternative  A,  but  to  greater  extent  because  of  the  larger  area  of  overlapping  ACECs  (48,770  acres) 
under  Alternative  F. 

Resources 

Impacts  to  wilderness  characteristics  in  lands  with  wilderness  characteristics  from  fire  and  fuels 
management  would  result  in  impacts  similar  to  those  under  Alternative  A. 

Proactive  Management 

Under  Alternative  F,  49,396  acres  (in  nine  lands  with  wilderness  characteristics)  are  managed  to 
maintain  wilderness  characteristics.  Impacts  to  wilderness  characteristics  in  these  areas  would  be 
similar  to  Alternative  B.  The  remaining  lands  with  wilderness  characteristics  under  Alternative  F  are  not 
managed  to  maintain  their  wilderness  characteristics. 

4.6.7  Livestock  Grazing  Management 

Adverse  impacts  to  livestock  grazing  management  result  from  management  actions  that  limit,  reduce,  or 
prohibit  livestock  grazing  or  AUMs  in  the  Planning  Area.  Additionally,  management  actions  that  degrade 
rangeland  health  (e.g.,  the  condition  of  soils,  watersheds,  and  vegetation  communities)  and  livestock 
forage  or  that  restrict  the  placement,  construction,  or  maintenance  of  range  improvement  projects 
would  result  in  adverse  impacts.  Management  actions  that  are  beneficial  to  livestock  grazing  include 
those  that  increase  AUMs,  decrease  restrictions  on  the  grazing  of  livestock,  improve  rangeland  health  or 
livestock  forage,  distribute  or  disperse  livestock  in  ways  that  increase  access  to  forage,  or  reduce  the 
cost  associated  with  livestock  grazing  management. 

Direct  impacts  to  livestock  grazing  result  from  management  actions  that  change  AUM  allocations  or 
restrict  livestock  grazing.  Indirect  impacts  to  livestock  grazing  result  from  management  actions  that 
affect  rangeland  health  and  productivity  or  that  change  livestock  grazing  management  on  BLM- 
administered  lands  with  the  Planning  Area. 

4.6.7. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Surface  disturbances  reduce  the  amount  of  forage  available  to  herbivory  use  and  can  be  short- 
and  long-term  (Appendix!). 

•  Surface  disturbances  increase  the  likelihood  for  the  introduction  and  spread  of  invasive  species, 
which  degrade  rangeland  health  and  impact  forage  quality  and  quantity. 
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•  To  varying  degrees,  areas  of  concentrated  herbivory  use  exist  in  most  allotments  (i.e., 
riparian/wetland  areas,  salting  areas,  fence  corridors,  etc.).  Range  improvements  and  managed 
livestock  grazing  methods  disperse  livestock  and  minimize  livestock  concentrations. 

•  Grazing  management  practices  such  as  season  of  use  and  kind  of  livestock  and  stocking  level 
modification,  rotational  grazing,  and  temporary  closures  can  maintain  or  improve  rangeland 
health  and  ensure  the  achievement  of  Wyoming  Standards  for  Healthy  Rangelands 
(Appendix  N). 

•  Range  improvements  would  include  the  following  types  of  projects:  spring/seep  development 
and  protection,  reservoirs  and  pits,  wells,  new  or  modified  fencing,  vegetation  treatments,  and 
pipelines. 

•  Any  changes  in  grazing  management,  including  changes  in  permitted  use,  would  be  based  on 
rangeland  monitoring  and  documented  field  observations,  in  accordance  with  grazing 
regulations  (43  CFR  4110.3). 

•  Management  actions  for  other  resource  uses  (e.g.,  oil  and  gas  leasing)  can  affect  livestock 
grazing  allocations  and  management. 

•  Managing  wildlife  and  special  status  plants  and  wildlife  can  affect  livestock  grazing  allocations. 

•  As  described  in  the  Footnote  1  in  Table  W-1,  Utilization  Levels  in  the  Planning  Area 
(Appendix  W),  the  BLM  may  adjust  utilization  levels  downward  to  ensure  that  total  utilization  of 
the  current  year's  growth  following  the  use  period  of  wildlife  does  not  exceed  the  prescribed 
level  for  dormant  season  use  in  areas  where  extensive  wildlife  use  occurs  (i.e.,  crucial  winter 
ranges  for  elk,  bighorn  sheep,  pronghorn,  and  greater  sage-grouse,  and  winter  sage-grouse 
concentration  areas  or  sage-grouse  nesting  habitat).  Potential  changes  would  be  analyzed 
through  AMPs  or  permit  renewals. 

•  If  a  portion  of  an  allotment  is  closed  to  livestock  grazing,  a  proportional  loss  of  AUMs  in  that 
allotment  would  result.  Issues  related  to  compensation  of  permittees  or  lessees  for  the  loss  of 
use  of  range  improvements  in  allotments  closed  to  livestock  grazing  would  be  addressed  at  the 
time  an  allotment  is  closed,  and  in  accordance  with  regulations  at  43  CFR  4120.3-6. 

4.6.7. 2  Summary  of  Impacts  by  Alternative 

Principal  impacts  to  livestock  grazing  would  result  from  actions  that  limit  the  area  available  to  livestock 
grazing  and  reduce  the  number  of  AUMs  in  the  Planning  Area.  Overall,  AUM  reductions  under 
Alternative  B  would  result  in  the  greatest  adverse  impacts  to  livestock  grazing,  followed  by  alternatives 
E,  C,  D,  F,  and  A.  Alternative  C,  under  which  the  BLM  would  manage  resources  in  the  Planning  Area  to 
increase  commodity  production,  would  result  in  the  greatest  beneficial  impacts  to  livestock  grazing. 
Alternatives  B  and  E  would  place  the  most  restrictions  on  the  utilization  of  forage  by  livestock  and  the 
placement  and  construction  of  range  improvements.  In  addition,  alternatives  B  and  E  would  close  large 
portions  of  the  Planning  Area  to  livestock  grazing,  including  elk  and  bighorn  sheep  winter  range  areas 
and  within  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC. 

Alternative  C  places  the  fewest  restrictions  on  livestock  grazing  management  and  livestock  forage  and 
utilization.  Livestock  grazing  management  under  alternatives  A,  D,  and  F— the  alternatives  most  likely  to 
apply  management  actions  on  a  case-by-case  basis— would  generally  result  in  a  continuance  of  current 
grazing  practices.  Impacts  to  livestock  grazing  from  the  protection  of  other  resources,  such  as  wildlife 
and  cultural  resources,  are  generally  less  adverse  under  Alternative  C  than  under  the  other  alternatives. 
Proactive  management  under  Alternative  C  would  benefit  livestock  grazing  the  most  because  it  focuses 
on  maximizing  livestock  forage  use.  Because  there  are  fewer  restrictions  on  other  resource  uses  such  as 
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mineral  development,  Alternative  C  would  result  in  the  greatest  loss  in  AUMs  from  surface-disturbing 
activities,  with  a  short-term  loss  of  1,170  AUMs  per  year,  followed  by  alternatives  D,  F,  A,  B,  and  E  with 
short-term  losses  of  668,  653,  649,  352,  and  342  AUMs  per  year,  respectively.  Over  the  long  term, 
closing  areas  to  livestock  grazing  and  long-term  surface  disturbance  would  result  in  the  greatest  loss  of 
active  (use)  AUMs  per  year  under  alternatives  B  and  E  (163,609  AUMs  and  163,609  AUMs,  respectively), 
followed  by  Alternative  C  (4,120  AUMs),  Alternative  D  (1,912  AUMs),  Alternative  F  (1,851  AUMs),  and 
Alternative  A  (1,663  AUMs). 

4.6.7. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Resource  Uses 

Impacts  on  livestock  grazing  would  generally  be  the  result  of  activities  affecting  forage 
quantity/production  or  quality  in  grazing  allotments,  such  as  vegetation  treatments,  and  management 
that  constrains  or  enhances  livestock  grazing  management.  Surface-disturbing  activities,  fire  and  fuels 
management  and  vegetation  treatments,  invasive  species,  grazing  and  surface-disturbance  restrictions 
intended  to  protect  resources,  and  proactive  management  actions  have  the  greatest  impact  on  livestock 
grazing  in  the  Planning  Area. 

Mining  of  locatable,  leasable,  and  salable  minerals  would  affect  soils  and  vegetation  communities  and 
would  result  in  a  loss  of  forage  in  developed  areas.  Surface-disturbing  and  disruptive  activities 
associated  with  all  types  of  mineral  and  geophysical  exploration  and  development  are  subject  to  the 
Wyoming  BLM  Standard  Mitigation  Guideiines  for  Surface-Disturbing  and  Disruptive  Activities  (Appendix 
FI),  which  would  help  to  reduce  impacts  to  livestock  forage  through  the  application  of  standard 
mitigation.  Compared  to  the  other  minerals,  locatable  minerals  development  would  result  in  the  largest 
acreage  of  surface  disturbance  and  would  have  the  greatest  short-term  and  long-term  impacts  to 
available  livestock  forage. 

The  revegetation  of  disturbed  areas,  resulting  from  reclamation  of  oil  and  gas  drilling  and  other 
operations,  would  occur  under  all  the  alternatives  and  would  reduce  the  long-term  adverse  impacts  to 
forage.  Even  with  successful  reclamation,  there  may  be  a  permanent  loss  of  available  livestock  forage  in 
the  form  of  limited  or  lost  access  to  grazing  areas  from  road  and  industrial  facility  development.  This 
development  may  result  in  temporary  or  long-term  closure  of  affected  allotments  or  in  reductions  in 
permitted  use  in  developing  or  producing  gas  fields.  The  construction  and  improvement  of  roads 
associated  with  minerals  development  may  provide  livestock  operators  with  better  access  to  livestock 
and  would  enhance  their  ability  to  maintain  improvements.  Disturbed  areas  associated  with 
nonproducing  wells  would  result  in  short-term  impacts,  as  they  would  be  reclaimed  quickly  and  most 
forage  production  would  be  restored.  Typically,  livestock  concentrate  on  newly  reclaimed  areas  and 
forage  utilization  decreases  on  the  native  rangeland.  Although  utilization  levels  may  vary  from  year  to 
year,  utilization  levels  that  remain  consistently  high  would  not  be  expected  to  meet  watershed  and 
vegetation  management  objectives.  Adjustments  in  livestock  management  to  meet  these  objectives 
may  result  in  temporary  adverse  impacts.  Appendix  W  describes  the  appropriate  utilization  levels  for 
key  species  in  the  Planning  Area. 

The  presence  and  extent  of  invasive  plant  species  in  an  area  affects  rangeland  health  and  forage 
productivity.  Invasive  plant  species  displace  native  vegetation  and,  because  they  typically  are 
unpalatable  to  livestock  and  wildlife,  often  remain  ungrazed.  Invasive  plant  species  may  spread  or 
become  established  as  a  result  of  surface-disturbing  activities,  motorized  vehicle  use,  or  dispersal  by 
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livestock  or  wildlife.  Surface-disturbing  activities  include  mechanical  disturbance,  such  as  construction 
of  well  pads,  roads,  pits,  reservoirs,  pipelines,  and  powerlines;  mining;  and  vegetation  treatments.  Even 
when  reclamation  occurs,  allotments  where  surface-disturbing  activities  have  occurred  may  experience 
increased  invasive  plant  species  infestations  over  both  the  short  and  long  term.  The  prevention  and 
treatment  of  areas  infested  with  invasive  species  are  required  under  all  alternatives.  Management  of 
invasive  species  would  temporarily  displace  livestock  and  reduce  the  available  forage,  but  would  also 
maintain  or  improve  rangeland  health  and  forage  quality  over  the  long  term. 

Land  disposals  would  result  in  adverse  impacts  if  they  reduced  the  available  AUMs  in  active  grazing 
allotments.  Typically,  land  disposals  occur  on  small,  isolated  parcels  of  BLM-administered  land,  with  the 
goal  being  the  consolidation  of  land  ownership  to  enhance  management  of  resource  values.  Exchange  is 
the  preferred  method  for  all  land  tenure  adjustments,  and  changes  in  AUMs  resulting  from  any 
exchange  would  be  site-specific  and  depend  on  the  qualities  of  the  both  the  disposal  and  acquisition 
parcels.  However,  because  the  land  acquired  is  often  located  some  distance  from  the  disposal  parcels, 
impacts  to  individual  allotments  due  to  AUM  loss  may  occur. 

The  development  of  ROWs  would  result  in  both  short-term  and  long-term  reductions  in  forage.  ROW 
authorizations  for  permanent  facilities  or  roads  would  result  in  long-term  reductions  in  forage.  ROW 
authorizations  that  include  only  initial  disturbance  would  be  reclaimed  to  reduce  long-term  impacts  to 
livestock  grazing  resulting  from  reductions  in  forage. 

Allowing  motorized  vehicle  use  and  recreational  use  and  development  would  result  in  adverse  impacts 
to  livestock  grazing  through  damage  to  soils  and  livestock  forage,  but  would  also  benefit  livestock 
grazing  management  activities.  Adverse  impacts  from  allowing  motorized  vehicles  may  include  gates 
being  left  open  by  recreationists,  the  displacement  of  livestock  from  heavily  used  areas,  or  a  reduction 
in  forage  palatability  from  the  spread  of  invasive  plants  along  motorized  travel  corridors  and  an  increase 
in  dust  on  forage  near  areas  of  heavy  motorized  vehicle  use.  Beneficial  impacts  from  less  restrictive 
motorized  vehicle  use  would  be  minor  to  negligible.  Adverse  impacts  due  to  closures  could  result  from 
increased  restricted  access  to  permittees. 

Provided  resource  damage  does  not  occur  and  new  roadways  are  not  created,  the  BLM  authorizes 
necessary  tasks  requiring  off-road  use  of  motorized  vehicles  under  all  the  alternatives  in  areas  not 
designated  as  closed  to  motorized  vehicle  use. 

The  BLM  allows  the  development  of  range  improvement  projects  (e.g.,  fences  and  spring  developments) 
in  portions  of  the  Planning  Area  under  all  the  alternatives,  which  would  generally  result  in  long-term 
beneficial  impacts  to  rangeland  health  and  livestock  grazing  management.  Range  improvement  projects 
allow  livestock  managers  and  permittees  to  better  implement  grazing  management  practices  and 
manage  the  distribution  and  movement  of  livestock  in  allotments.  Adverse  impacts  associated  with  the 
construction  of  fencing,  water  pipelines,  and  other  range  improvements  would  include  short-term 
impacts  to  forage;  revegetation  would  usually  occur  within  several  growing  seasons.  Long-term  adverse 
impacts  associated  with  the  construction  of  range  improvements  may  include  undesirable  changes  to 
livestock  grazing  patterns  and  distribution  in  an  allotment,  congregation  of  livestock  and  wildlife  around 
new  water  sources,  and  changes  in  livestock  trailing  patterns  that  alter  vegetation  or  affect  rangeland 
health.  Any  long-term  adverse  impacts  from  range  improvements  would  be  site-specific  in  nature. 

Special  Designations 

Prohibition  of  surface-disturbing  activities  associated  with  some  special  designations  would  result  in 
adverse  impacts  to  livestock  grazing  because  they  would  limit  the  ability  to  construct  range 
improvements  (e.g.,  along  the  Nez  Perce  [Neeme-poo]  NHT)  or  require  additional  mitigation  for  their 
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construction  (e.g.,  the  Brown/Howe  Dinosaur  Area  ACEC)  that  may  increase  the  cost  of  such 
improvements. 

Resources 

Management  actions  to  prevent  or  mitigate  soil  loss  would  generally  result  in  beneficial  impacts  to 
vegetation,  which  would  increase  livestock  forage  production  and  quality.  All  alternatives  maintain 
existing  watershed  improvement  projects;  use  BMPs  to  reduce  runoff,  soil  erosion,  and  sediment  yield; 
and  subject  all  surface-disturbing  activities  associated  with  mineral  and  geophysical  exploration  and 
development  to  application  of  the  Wyoming  BLM  Standard  Mitigation  Guidelines  for  Surface-Disturbing 
and  Disruptive  Activities  (Appendix  H).  Projects  designed  to  enhance  watershed  health  would  enhance 
vegetation  resources  by  reducing  erosion  and  improving  water  quality,  thereby  increasing  forage  and 
water  for  livestock  over  the  long  term.  However,  adjustments  in  livestock  management  that  may  be 
needed  to  meet  or  maintain  riparian  habitat  requirements,  PFC,  and  water  quality  objectives  may  result 
in  temporary  adverse  impacts.  Surface  disturbance  associated  with  the  implementation  of  such 
watershed  enhancement  projects  would  also  result  in  short-term  site-specific  adverse  impacts  to 
livestock  forage. 

Water  can  be  a  limiting  factor  for  livestock  grazing  management,  especially  during  drought,  affecting 
livestock  survival  and  distribution.  Water  developments  designed  to  provide  new  water  sources  for 
wildlife  or  livestock  would  result  in  beneficial  impacts  to  livestock  through  increased  water  availability. 
New  water  sources  may  also  promote  improved  distribution  of  livestock  by  opening  areas  to  grazing 
where  a  lack  of  water  was  previously  the  limiting  factor. 

The  continued  closure  of  4,805  acres  along  the  Bighorn  River  to  most  livestock  grazing  occurs  under  all 
alternatives  and  would  restrict  livestock  grazing  in  the  area  and  reduce  the  available  forage  base. 

Wildland  fire  and  fuels  management  would  have  varying  impacts  to  livestock  grazing,  depending  on  fire 
size,  intensity,  and  climatic  factors.  Wildland  fire  may  result  in  adverse  impacts  such  as  the  spread  of 
invasive  plant  species,  the  destruction  of  range  improvements,  the  displacement  of  livestock,  and  short¬ 
term  impacts  to  livestock  forage.  With  proper  stabilization  and  rehabilitation,  long-term  impacts  of 
wildland  fire  would  generally  be  beneficial  due  to  improvements  in  forage  quality,  quantity,  and 
availability  following  the  fire.  For  a  period  after  a  fire  in  shrubland  communities,  there  would  be 
enhanced  forage  production  as  herbaceous  vegetation  becomes  temporarily  dominant. 

Vegetation  treatments  designed  to  reduce  fuel  hazards,  improve  wildlife  habitat,  enhance  vegetation 
production  or  plant  community  health,  or  regenerate  plant  communities  would  result  in  long-term 
beneficial  impacts  to  livestock  grazing  by  increasing  forage  availability.  Vegetation  treatments  would 
also  result  in  short-term  reductions  in  forage  even  though  they  are  designed  and  conducted  in 
accordance  with  the  rangeland  health  requirements  in  the  Wyoming  Standards  for  Healthy  Rangelands 
(Appendix  N). 

Wildlife  and  special  status  species  habitat  management  would  affect  livestock  grazing  by  restricting  the 
placement  of  range  improvement  projects  and  potentially  affecting  the  ability  to  implement  grazing 
management  practices.  Management  of  greater  sage-grouse  habitat,  white-tailed  prairie  dog  towns, 
and  the  Bighorn  River  HMP/RAMP  and  Yellowtail  Wildlife  Habitat  Management  Area  would  affect  the 
location,  cost,  required  mitigation,  and  design  standards  and  BMPs  of  range  improvements.  In  addition, 
the  maintenance  of  sagebrush  and  understory  diversity  in  crucial  seasonal  greater  sage-grouse  habitat, 
particularly  in  PHMAs,  may  result  in  an  adverse  impact  by  reducing  the  time  livestock  could  graze  in  an 
area,  changes  in  seasons  of  use,  and,  in  some  cases,  result  in  temporary  removal  of  livestock  until 
vegetation  treatments  are  in  place.  In  areas  where  DPC  is  being  met,  current  grazing  practices  would 
continue  and  there  would  be  no  adverse  impacts.  The  inclusion  of  specific  management  thresholds  for 
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sage-grouse  in  NEPA  analysis  for  renewals  and  modifications  of  livestock  grazing  permits/leases  in 
PHMAs  could  result  in  adverse  impacts  to  permittees  by  requiring  modifications  of  existing  grazing 
practices  to  meet  greater  sage-grouse  habitat  objectives  and  the  potential  for  livestock  grazing 
adjustments  if  thresholds  are  exceeded.  Wild  horses  and  livestock  generally  rely  on  the  same  resources, 
so  the  appropriate  management  level  (i.e.,  herd  size)  of  wild  horses  in  the  Planning  Area  may  affect 
forage  availability  for  livestock.  The  initial  appropriate  management  levels  in  the  two  HMAs  do  not  vary 
across  alternatives. 

Cultural  and  paleontological  resource  management  may  have  adverse  impacts  to  livestock  grazing 
through  the  removal  of  forage  during  site  excavations,  or  through  restrictions  on  the  design  and 
placement  of  range  improvements.  For  example,  the  BLM  requires  avoidance  of  surface-disturbing 
activities  in  areas  near  scientifically  significant  paleontological  resource  sites,  which  may  affect  the 
placement  of  range  improvements.  VRM  may  also  affect  the  location  or  design  of  range  improvements 
in  visually  sensitive  areas. 

Proactive  Management 

The  application  of  the  Standards  for  Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing 
Management  for  the  Public  Lands  Administered  by  the  BLM  in  the  State  of  Wyoming  (Appendix  N), 

BMPs,  requirements  that  forage  supplements  be  weed  free,  the  use  of  rangeland  health  assessments, 
and  the  development  of  range  improvement  projects  would  result  in  beneficial  impacts  to  livestock 
grazing  from  increased  forage  quality  and  quantity  and  improved  rangeland  health.  The  intent  of  any 
grazing  management  practices  and  range  improvement  projects  is  to  improve  the  quality  or  quantity  of 
forage,  thereby  enhancing  grazing  management  flexibility.  These  practices  may  increase  costs  to  the 
livestock  permittees  associated  with  increased  livestock  herding  and  maintenance  of  range 
improvements.  Under  all  alternatives,  AMPs  remain  in  effect  or  are  revised  as  necessary,  and  the 
Standards  for  Healthy  Rangelands  and  Guidelines  for  Livestock  Grazing  Management  for  the  Public 
Lands  Administered  by  the  BLM  in  the  State  of  Wyoming  are  applied  across  the  Planning  Area.  Livestock 
grazing  management  actions  are  designed  to  enhance  rangeland  health,  improve  forage  for  livestock, 
and  meet  other  multiple-use  objectives  through  the  application  of  these  standards,  other  appropriate 
BMPs  (see  Appendices  L  and  W),  and  the  use  of  appropriate  range  improvements. 

Alternative  A 

Surface  Disturbance 

Management  actions  under  Alternative  A  are  projected  to  result  in  approximately  136,253  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan  (Appendix  T);  this  disturbance 
would  result  in  the  short-term  loss  of  approximately  12,977  AUMs,  or  roughly  649  AUMs  per  year.  Most 
of  this  acreage,  120,607  acres,  would  be  reclaimed  in  the  short  term,  reducing  the  long-term  loss  of 
AUMs.  Table  4-32  lists  the  total  long-term  loss  of  AUMs  under  Alternative  A  due  to  surface  disturbance 
and  the  loss  of  active  (use)  AUMs  due  to  livestock  grazing  closures  (Map  81).  The  baseline  active  (use) 
AUMs  for  the  Planning  Area  were  305,264  in  2012  and,  therefore,  the  loss  of  AUMs  under  this 
alternative  would  represent  less  than  a  1  percent  reduction. 
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Table  4-32.  Change  in  Active  Animal  Unit  Months  (AUMs)  per  Year  by  Alternative 


Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Acres  Closed  to 
Livestock  Grazing 

5,009 

1,984,211 

5,009 

5,009 

1,984,211 

5,009 

AUMs  Losti 

169 

162,572 

169 

169 

162,572 

169 

Acres  of  Long-Term 
Disturbance 

15,646 

10,893 

41,485 

18,306 

10,802 

17,663 

AUMs  Lost2 

1,490 

1,037 

3,951 

1,743 

1,029 

1,682 

Total  Loss  of  AUMs 
(long-term) 

1,659 

163,609 

4,120 

1,912 

163,601 

1,851 

Sources:  BLM  2009a;  BLM  2013a 

^AUMs  lost  due  livestock  grazing  closure  were  calculated  by  subtracting  active  (use)  AUMS  in  areas  closed  to  livestock  grazing  from  active  (use) 
AUMs  in  open  grazing  allotments. 

^Because  it  is  not  possible  to  determine  the  exact  allotments  where  there  would  be  surface  disturbance,  AUMs  lost  to  long-term  surface 
disturbance  were  calculated  using  the  Planning  Area  average  of  10.5  acres  per  AUM. 


Resource  Uses 

Silviculture  treatments  may  benefit  livestock  grazing  management  where  they  reduce  canopy  cover  and 
increase  understory  forage.  Under  Alternative  A,  precommercial  thinning  in  overstocked  and 
regenerated  timber  sale  areas  for  trees  in  the  20-  to  30-year  age  class,  timber  harvesting  in  commercial 
forestland  to  protect  and  benefit  ecosystem  functions,  and  clear  cuts  subject  to  certain  stipulations  may 
benefit  livestock  grazing  management.  The  use  of  silvicultural  treatments  may  also  result  in  beneficial 
impacts  by  moving  forests  and  woodlands  towards  DPC,  though  the  degree  to  which  these  treatments 
would  move  areas  towards  DPC  would  depend  on  the  location,  timing,  and  other  factors  of  treatments. 
Silvicultural  treatments  that  move  areas  toward  DPC  would  make  more  forage  available  for  herbivory  by 
stimulating  herbaceous  plant  growth  in  the  forest  and  woodland  understory. 

Alternative  A  may  result  in  additional  expense  or  delay  to  grazing  permittees  as  it  allows  livestock 
flushing  on  a  case-by-case  basis  to  avoid  the  dispersal  of  invasive  species. 

Under  Alternative  A,  the  BLM  closes  approximately  68,115  acres  to  motorized  vehicle  use.  These 
closures  may  have  an  adverse  impact  on  permittee  access  to  livestock  and  range  improvements  but 
would  result  in  a  beneficial  impact  to  rangeland  health  and  forage  palatability,  as  described  under 
Impacts  Common  to  All  Alternatives. 

Special  Designations 

Special  designations  under  Alternative  A  would  result  in  adverse  impacts  to  the  development  of  range 
improvements  due  to  management  that  prohibits,  or  requires  avoidance  of,  surface-disturbing  activities. 
ACECs  under  Alternative  A  with  such  management  include  Red  Gulch  Dinosaur  Tracksite,  Sheep 
Mountain  Anticline  (above  caves  and  cave  passages).  Carter  Mountain,  Five  Springs  Falls,  and  Upper  Owl 
Creek.  Alternative  A  also  requires  avoidance  of  surface-disturbing  activities  in  view  within  %  mile  of  the 
Nez  Perce  (Neeme-poo)  NFIT  and  the  Bridger  Trail  and  Fort  Washakie  to  Meeteetse  to  Red  Lodge  Trail 
and  prohibits  the  construction  of  range  improvements  along  11 WSR  eligible  segments.  Other  areas, 
such  as  the  Brown/Flowe  Dinosaur  Area  ACEC,  require  mitigation  or  avoidance  of  impairment  following 
surface  disturbance  to  limit  adverse  impacts  to  vegetation. 
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Under  Alternative  A,  the  management  of  the  Red  Gulch  Dinosaur  Tracksite  ACEC  and  all  WSR  eligible 
waterway  segments  may  restrict  livestock  grazing  use.  Alternative  A  closes  the  interpretive  area  of  the 
Red  Gulch  Dinosaur  Tracksite  ACEC  to  livestock  grazing  and  manages  all  WSRs  to  prevent  an  increase  in 
actual  grazing  use.  The  closure  of  the  interpretive  area  would  not  affect  the  AUMs  for  the  surrounding 
allotment,  but  restrictions  on  grazing  in  the  WSR  eligible  segments  would  prohibit  any  upward 
adjustments  to  grazing  in  these  areas,  regardless  of  on-the-ground  rangeland  conditions. 

Resources 

Under  Alternative  A,  the  BLM  routinely  seeds,  or  requires  permittees  and  operators  to  seed,  disturbed 
areas  with  native  plant  species  and  requires  that  vegetation  cover  of  disturbed  soils  be  reestablished 
within  5  years  of  initial  seeding.  These  reclamation  requirements  would  benefit  livestock  forage  by 
promoting  short-term  forage  recovery  in  areas  where  surface  disturbance  has  occurred  and  preventing 
degradation  of  rangeland  health  due  to  soil  loss. 

Under  Alternative  A,  beneficial  long-term  impacts  to  grassland  and  shrubland  health  would  occur  by 
managing  grassland  and  shrubland  communities  on  at  least  600,000  acres  of  BLM-administered  land 
toward  DPC  objectives  for  watershed  protection  and  livestock  grazing.  Managing  towards  DPC 
objectives  improves  forage  for  livestock  and  wildlife,  improves  overall  DPC  health  and  plant  vigor,  and 
reduces  potential  erosion.  However,  because  these  management  actions  are  implemented  on  only  a 
small  fraction  of  grassland  and  shrubland  communities.  Alternative  A  would  have  limited  beneficial  long¬ 
term  impacts  to  grassland  and  shrublands  and  associated  forage  for  herbivory. 

Allowing  the  surface  discharge  of  produced  water  if  it  meets  state  of  Wyoming  water  quality  standards 
and  making  this  water  available  for  use  on  a  case-by-case  basis  would  benefit  livestock  by  increasing 
water  availability  and  may  improve  livestock  distribution. 

Management  under  this  alternative  prohibits  surface-disturbing  activities  within  500  feet  of  surface 
water  and  riparian/wetland  areas  (70,715  acres)  except  when  such  activities  are  necessary  and  their 
impacts  can  be  mitigated,  which  may  affect  the  use  of  range  improvements.  This  management  may 
result  in  adverse  impacts  to  the  placement  of  range  improvements  in  these  areas  or  increased  costs 
from  increased  mitigation  requirements. 

Under  Alternative  A,  the  BLM  manages  wildland  fires  to  restore  fire-adapted  ecosystems  and  to  reduce 
hazardous  fuels,  resulting  in  short-term  adverse  impacts  from  forage  loss,  but  long-term  beneficial 
impacts  to  forage  production.  The  impact  of  management  under  this  alternative  would  be  progress 
towards  a  balance  of  herbaceous  and  woody  vegetation  in  treated  areas  that  would  provide  forage  for 
livestock.  Reducing  the  accumulation  of  hazardous  fuels  would  have  the  beneficial  impact  of  reducing 
the  risk  of  catastrophic  wildfires.  In  areas  where  fuels  exceed  historical  levels,  intense  fires  would  result 
in  the  loss  of  forage  over  an  area,  as  they  may  destroy  the  seeds  of  perennial  grasses  and  shrubs  and 
alter  soils  in  ways  that  increase  the  risk  of  invasive  species  establishment.  Alternative  A  would  result  in 
the  second-greatest  area  of  fuel  treatments  and  prescribed  fire  with  proportional  impacts  to  livestock 
grazing. 

Most  of  the  total  projected  prescribed  fire  and  fuels  treatment  acreage  (70,000  acres)  under  Alternative 
A  would  be  applied  to  grassland  and  shrubland  communities  not  meeting  DPC  objectives.  FRCC  Classes 
2  and  3  have  the  highest  risk  of  catastrophic  fire  or  of  having  lost  or  losing  key  ecosystem  components. 
There  is  a  risk  in  these  areas  that  the  vegetation  management  acreage  under  Alternative  A  would  be 
inadequate  to  reduce  fuel  conditions  enough  to  substantially  diminish  the  risk  of  catastrophic  fire  and 
prevent  associated  adverse  impacts  to  livestock  grazing. 
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Alternative  A  prohibits  the  placement  of  salt,  mineral,  or  forage  supplements  within  %  mile  of  water, 
wetlands,  riparian  areas,  reclaimed  or  reforested  areas,  or  as  determined  by  the  authorized  officer, 
which  would  beneficially  impact  livestock  by  distributing  herbivory  to  maintain  vegetation  health  and 
plant  vigor  across  the  landscape  but  may  restrict  permittees'  flexibility  in  the  placement  of  range 
improvements  to  maximize  livestock  grazing  use. 

Wildlife  management  actions  that  avoid  or  prohibit  surface-disturbing  activities  under  Alternative  A  also 
restrict  the  location,  cost,  and  timing  of  range  improvement  project  construction  and  maintenance. 
Generally,  Alternative  A  determines  wildlife  seasonal  protections  for  surface-disturbing  and  disruptive 
activities  related  to  the  maintenance  and  operation  of  projects  on  a  case-by-case  basis.  Specific 
restrictions  to  range  improvements  include  a  prohibition  on  new  water  developments  for  livestock  in  elk 
crucial  winter  range  (unless  adverse  impacts  can  be  avoided  or  mitigated)  and  direction  to  retain 
riparian  vegetation  when  cleaning  or  removing  sediment  from  wet  reservoirs  where  feasible. 

Prohibitions  on  new  water  developments  would  have  adverse  impacts  to  the  placement  of  range 
improvements,  and  may  result  in  the  placement  of  projects  in  locations  that  are  not  optimal  for 
livestock  grazing  management.  Additional  design  requirements  or  mitigation  would  increase  the  cost  of 
range  improvement  construction  and  maintenance. 

The  management  of  special  status  species  under  Alternative  A  would  result  in  adverse  impacts  to 
livestock  grazing.  Under  Alternative  A,  the  BLM  reviews  all  range  improvement  projects  for  potential 
impacts  to  special  status  plant  species  and  requires  avoidance,  minimization  and/or  compensation 
measures  on  a  case-by-case  basis.  Adverse  impacts  to  the  location  and  cost  of  range  improvements  may 
result,  and  would  be  of  a  similar  type  to  those  identified  under  impacts  from  wildlife  management. 

The  application  of  Standard  Paleontological  Resources  Protection  Stipulations  (see  Glossary)  to 
authorizations  for  surface-disturbing  activities  on  PFYC  3,  4  or  5  formations,  including  a  prohibition  of 
surface-disturbing  activities  within  at  least  50  feet  of  the  outer  edge  of  the  paleontological  locality,  may 
have  adverse  impacts  to  the  placement  of  range  improvement  projects. 

Under  Alternative  A,  the  Planning  Area  is  managed  primarily  as  VRM  Class  III  and  IV,  with  only 
approximately  15  percent  managed  as  VRM  Class  I  and  II.  Depending  on  their  visibility,  range 
improvement  projects  in  areas  managed  as  VRM  Class  I  or  II  may  need  to  be  designed  to  minimize  their 
contrast  with  the  surrounding  landscape  or  placed  in  locations  where  they  are  less  likely  to  attract  the 
attention  of  viewers.  In  Class  I  and  II  areas,  this  may  result  in  adverse  impacts  to  grazing  management 
through  additional  costs  to  permittees  and  restrictions  on  the  placement  of  range  improvements. 

Proactive  Management 

Under  Alternative  A,  most  of  the  Planning  Area  is  open  to  livestock  grazing  and  management  of  grazing 
is  designed  to  provide  for  protection  or  enhancement  of  other  resource  values.  Areas  closed  to 
livestock  grazing  include  campgrounds,  exclosures,  and  areas  specifically  closed  under  the  Management 
Actions  Common  to  All  Alternatives. 

Limited,  but  beneficial  impacts  to  livestock  grazing  would  result  from  the  apportionment  of  any 
additional  sustained  yield  forage  to  meet  multiple-use  objectives,  after  meeting  DPC  objectives,  and  to 
satisfy  the  suspended  permitted  use  of  permittees/lessees  (148,394  AUMs)  in  the  allotment  where  the 
forage  is  available.  While  this  management  would  help  to  replace  suspended  AUMs,  the  focus  would 
remain  on  meeting  broader  multiple-use  objectives. 

Alternative  A  requires  range  improvement  projects  be  designed  to  meet  allotment  management 
objectives,  resulting  in  localized  beneficial  impacts.  The  focus  of  these  projects  under  Alternative  A 
would  be  to  meet  multiple-use  objectives. 
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The  issuance  of  permits/leases  for  livestock  grazing  on  parcels  that  are  not  currently  included  in  grazing 
allotments  would  increase  available  AUMs.  The  increase  in  actual  forage  may  be  limited  due  to  the 
small  size  of  most  unallocated  parcels  and  the  expense  and  challenge  of  managing  these  areas. 

Reserve  common  allotments  are  not  considered  under  this  alternative,  which  would  reduce  the 
flexibility  of  providing  alternate  forage  options  to  permittees  whose  allotments  are  rested  following 
rangeland  restoration  activities. 

Alternative  B 

Surface  Disturbance 

Management  actions  under  Alternative  B  are  projected  to  result  in  approximately  73,940  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan;  this  disturbance  would  result  in 
the  short-term  loss  of  approximately  7,042  AUMs,  or  roughly  352  AUMs  per  year.  Most  of  this  (63,047 
acres)  would  be  reclaimed  in  the  short  term,  reducing  the  long-term  loss  of  AUMs  (see  Table  4-32).  The 
total  long-term  loss  of  AUMs  under  Alternative  B  due  to  surface  disturbance  and  the  loss  of  active  (use) 
AUMs  due  to  livestock  grazing  closures  (Map  82)  would  be  163,609  AUMs  (an  approximately  54  percent 
reduction  from  the  baseline  active  [use]  AUMs  for  the  Planning  Area).  The  projected  surface 
disturbance  under  Alternative  B  would  result  in  less  long-term  and  short-term  adverse  impact  to  AUMs 
due  to  loss  of  forage  than  Alternative  A;  however,  the  total  AUM  loss  from  closures  under  this 
alternative  is  larger  than  under  Alternative  A. 

Resource  Uses 

The  use  of  silvicultural  treatments  would  result  in  benefits  similar  to  Alternative  A,  although  to  a  lesser 
extent  because  the  BLM  would  treat  less  acreage  under  Alternative  B.  Prohibiting  clear  cuts  and 
precommercial  thinning  for  reasons  other  than  fuel  reduction  and  restricting  timber  harvesting  to  areas 
where  natural  processes  are  unable  to  accomplish  forest  health  goals  would  result  in  a  more  closed 
canopy  than  Alternative  A.  Therefore,  although  areas  would  still  be  moved  toward  DPC,  less  understory 
vegetation  would  be  available  for  grazing  compared  to  Alternative  A. 

Impacts  from  livestock  flushing  would  be  similar  to  Alternative  A. 

Alternative  B  closes  approximately  170,253  acres  of  BLM-administered  land  to  motorized  vehicle  use,  an 
increase  of  approximately  150  percent  over  Alternative  A,  which  would  result  in  fewer  impacts  to 
rangeland  health  and  forage  palatability  but  may  have  the  greatest  adverse  impact  to  permittee  access 
to  livestock  and  range  improvements  compared  to  the  other  alternatives. 

Special  Designations 

Adverse  impacts  to  the  construction  of  range  improvements  would  be  greater  under  Alternative  B  than 
Alternative  A  because  the  alternative  designates  more  ACECs  and  expansion  areas,  and  more  restrictive 
management  in  special  designations.  Under  Alternative  B,  the  BLM  would  manage  seven  of  the  ACECs 
to  limit  or  prohibit  surface-disturbing  activities,  and  this  alternative  would  expand  the  area  where 
surface-disturbing  activities  are  avoided  to  include  areas  in  view  within  5  miles  of  NHTs,  other  trails,  and 
National  Historic  Landmarks.  Alternative  B  would  also  result  in  greater  adverse  impacts  to  the 
construction  of  range  improvements  along  WSR  suitable  waterways  than  Alternative  A,  prohibiting  their 
construction  along  all  segments. 

Unlike  Alternative  A,  managing  lands  with  wilderness  characteristics  to  maintain  their  wilderness 
characteristics  under  Alternative  B  may  adversely  affect  the  ability  to  construct  range  improvements 
projects,  because  these  projects  are  only  allowed  where  their  short-term  adverse  impacts  to  wilderness 
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characteristics  can  be  mitigated.  Mitigation  requirements  may  increase  the  cost  of  range  improvements 
in  these  areas  or  may  prohibit  these  deveiopments  aitogether  if  mitigation  is  not  possibie. 

Resources 

Under  Aiternative  B,  the  BLM  requires  the  reestabiishment  of  heaithy  native  piant  communities  in 
disturbed  areas  to  50  percent  pre-disturbance  ieveis  of  desired  vegetative  cover  within  three  growing 
seasons  and  80  percent  within  5  years.  Though  the  use  of  native  piants  may  siow  reciamation  time,  the 
vegetative  cover  requirements  under  this  aiternative  wouid  resuit  in  greater  short-  and  iong-term 
benefits  to  iivestock  by  requiring  more  forage  restoration  in  a  shorter  amount  of  time  than  under 
Aiternative  A.  These  reciamation  requirements  wouid  have  a  greater  beneficiai  impact  to  iivestock 
grazing.  Long-term  beneficiai  impacts  to  forage  quaiity  and  stabiiity  wouid  aiso  resuit  from  the 
reestabiishment  of  native  piant  communities. 

Aiternative  B  wouid  resuit  in  the  ieast  acreage  of  vegetation  treatments  (Appendix  T).  Aiternative  B 
wouid  resuit  in  a  iimited  beneficiai  impact  towards  improving  vegetation  conditions  to  achieve  or  make 
progress  towards  achieving  the  reference  state  piant  community  (based  on  the  ESD  for  the  site)  in  aii 
grassiands  and  shrubiands  described  by  this  aiternative.  This  aiternative  wouid  iess  effective  at  moving 
these  vegetation  communities  towards  DPC  objectives,  and  wouid  resuit  in  iess  beneficiai  impacts,  such 
as  the  improvement  in  forage  for  iivestock,  to  rangeiand  heaith  than  described  under  Aiternative  A. 

Prohibiting  the  surface  discharge  of  produced  water  and  surface-disturbing  activities  within  %  miie  of 
riparian/wetiand  areas  (162,887  acres)  wouid  reduce  or  remove  beneficiai  impacts  to  iivestock  grazing 
reaiized  under  Aiternative  A.  Eiiminating  the  surface  discharge  of  produced  water  wouid  remove  a 
potentiai  water  source  for  iivestock  that  wouid  be  avaiiabie  under  Aiternative  A.  The  surface-disturbing 
activity  prohibitions  under  Aiternative  B  wouid  affect  a  iarger  acreage  than  Aiternative  A,  and  wouid 
resuit  in  a  iarger  adverse  impact  on  the  construction  of  range  improvements. 

Fewer  vegetation  treatments  to  reduce  hazardous  fueis  are  projected  under  Aiternative  B  than 
Aiternative  A  (Appendix  T),  resuiting  in  iess  projected  beneficiai  impact  to  iong-term  forage  production 
and  an  increased  risk  of  forage  ioss  due  to  catastrophic  wiidfires. 

impacts  from  restrictions  on  the  piacement  of  sait,  minerai,  or  forage  suppiements  wouid  be  simiiar  to 
Aiternative  A,  aithough  to  a  greater  extent  because  under  Aiternative  B,  the  buffer  width  increases  to  % 
miie  from  water,  wetiands,  riparian  areas,  or  reciaimed  or  reforested  areas. 

Wiidiife  management  actions  under  Aiternative  B  wouid  resuit  in  greater  adverse  impacts  to  iivestock 
grazing  than  under  Aiternative  A  (Tabie  4-32  and  Map  82).  The  BLM  does  not  aiiow  new  iivestock 
grazing  use  in  eik  and  bighorn  sheep  cruciai  winter  range  under  Aiternative  B.  The  ciosure  of  aii  cruciai 
winter  range  for  eik  and  bighorn  sheep  (270,834  acres)  and  greater  sage-grouse  Key  Habitat  Areas 
(1,232,583  acres)  to  iivestock  grazing  wouid  resuit  in  the  ioss  of  approximateiy  143,183  AUMs,  or  47 
percent  of  the  totai  current  active  (use)  AUMS  in  the  Pianning  Area.  Piease  refer  to  Section  4.8.2 
Economic  Conditions  for  additionai  information  on  the  effects  of  changes  in  AUMs  on  iivestock 
operations. 

impacts  to  the  construction  and  maintenance  of  range  improvements  from  wiidiife  management  actions 
wouid  be  greater  under  Aiternative  B  than  Aiternative  A.  in  addition  to  management  discussed  under 
Aiternative  A,  Aiternative  B  expands  prohibitions  on  iivestock  water  deveiopments  to  inciude  greater 
sage-grouse  nesting  areas  and  areas  important  for  speciai  status  species,  and  aiso  appiies  seasonai 
restrictions  when  the  actions  are  determined  to  be  detrimentai  to  wiidiife.  This  aiternative  aiso 
prohibits  surface-disturbing  activities  within  Vi  miie  of  big  game  migration  corridors  (97,808  acres), 
ciosing  these  areas  to  new  construction. 
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The  management  of  special  status  species  under  Alternative  B  would  result  in  greater  adverse  impacts 
to  livestock  grazing  than  Alternative  A.  In  addition  to  the  management  under  Alternative  A,  Alternative 
B  requires  avoidance  of  reservoir  work  during  amphibian  mating  and  metamorphosis  periods  (April  to 
July),  which  would  adversely  affect  livestock  permittees'  ability  to  conduct  maintenance  on  reservoirs. 
Under  Alternative  B,  additional  adverse  impacts  to  the  construction  of  range  improvements  and 
placement  of  forage  supplements  would  occur,  due  to  prohibitions  within  Vi  mile  of  known  special 
status  plant  species  occurrences. 

The  management  of  cultural  and  paleontological  resources  under  Alternative  B  would  result  in  greater 
adverse  impacts  to  the  construction  of  range  improvements  than  Alternative  A.  Under  this  alternative, 
the  BLM  avoids  surface-disturbing  activities  in  view  within  5  miles  of  important  cultural  sites  and  in  view 
within  %  mile  of  significant  segments  of  historic  sites.  Alternative  B  also  prohibits  surface-disturbing 
activities  within  at  least  100  feet  of  the  outer  edge  of  the  paleontological  locality,  regardless  of  PFYC. 

Alternative  B  includes  a  higher  percentage  of  VRM  Class  I  and  II  areas  than  Alternative  A,  with  more  than 
61  percent  of  the  Planning  Area  in  these  most  restrictive  classes;  therefore  Alternative  B  would  have 
greater  adverse  impacts  on  the  cost  and  placement  of  range  improvement  projects. 

Proactive  Management 

Livestock  grazing  management  under  Alternative  B  focuses  on  meeting  multiple-use  objectives,  rather 
than  maximizing  forage  or  benefits  for  livestock.  Alternative  B  apportions  any  additional  sustained  yield 
forage  primarily  to  wild  horses  and  wildlife,  and  does  not  allow  permits/leases  on  parcels  not  included  in 
a  grazing  allotment.  Therefore,  Alternative  B  would  not  result  in  beneficial  impacts  to  suspended  forage 
replacement  and  increased  AUMs  from  new  permits  and  leases  as  would  Alternative  A.  Alternative  B 
also  requires  range  improvements  projects,  including  vegetation  treatments,  be  designed  to  maximize 
multiple-use  benefits. 

Alternative  B  establishes  and  manages  reserve  common  allotments  on  a  voluntary  basis,  resulting  in 
beneficial  impacts  to  livestock  grazing.  Reserve  common  allotments  would  increase  management 
flexibility  and  the  ability  to  rest  allotments  following  vegetation  treatments,  allowing  more  intensive 
vegetation  treatments  and  the  temporary  removal  of  livestock  for  more  effective  rangeland  recovery. 
Intensive  vegetation  treatments  would  contribute  to  vegetation  class  diversity  and  greater  long-term 
forage  production,  but  would  also  temporarily  decrease  forage  in  treated  areas. 

Alternative  C 

Surface  Disturbance 

Management  actions  under  Alternative  C  are  projected  to  result  in  approximately  245,642  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan;  this  disturbance  would  result  in 
the  short-term  loss  of  approximately  23,395  AUMs,  or  roughly  1,170  AUMs  per  year.  Most  of  this 
acreage,  204,157  acres,  would  be  reclaimed  in  the  short  term,  meaning  that  the  long-term  loss  of  AUMs 
would  be  reduced.  The  projected  surface  disturbance  under  Alternative  C  would  result  in  the  greatest 
long-term  (Table  4-32)  and  short-term  adverse  impact  livestock  grazing  due  to  the  resulting  loss  of 
AUMs.  The  loss  of  AUMs  due  to  closing  areas  to  livestock  grazing  would  be  similar  to  Alternative  A. 
Overall,  the  total  loss  AUMs  due  to  closures  and  long-term  surface  disturbance  under  this  alternative 
would  be  greater  than  under  Alternative  A  and  less  than  under  Alternative  B,  representing  a  loss  of  less 
than  1  percent  of  the  baseline  305,264  AUMs  (Table  4-32;  Map  81). 
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Resource  Uses 

The  use  of  silvicultural  treatments  would  result  in  beneficial  impacts  similar  to  Alternative  A,  although  to 
a  greater  extent  because  Alternative  C  treats  more  area.  Forest  and  woodland  management  under 
Alternative  C  would  result  in  the  greatest  beneficial  impact  to  forage  for  livestock.  Alternative  C  allows 
the  most  timber  harvesting  of  any  alternative,  and  earlier  precommercial  thinning  and  larger  clear  cuts 
than  Alternative  A.  Under  Alternative  C,  the  BLM  also  manages  juniper  and  limber  pine  stands  to 
enhance  livestock  grazing.  Activities  that  control  juniper  encroachment  or  stimulate  herbaceous  growth 
in  the  forest  and  woodland  understory  would  benefit  grazing  because  forage  production  would  increase. 

The  BLM  does  not  require  livestock  flushing  under  Alternative  C.  This  would  benefit  permittees  by 
reducing  costs  and  allowing  more  flexibility  to  move  herds,  but  may  cause  long-term  adverse  impacts  by 
increasing  the  potential  for  establishment  and  spread  of  invasive  species,  which  may  reduce  forage. 

Alternative  C  closes  approximately  9,274  acres  of  BLM-administered  land  to  motorized  vehicle  use,  an 
approximately  86  percent  decrease  compared  to  Alternative  A,  and  would  have  the  least  adverse  impact 
on  permittee  access  but  the  largest  potential  impact  to  rangeland  health  and  forage  palatability  of  any 
alternative. 

Special  Designations 

Alternative  C  would  result  in  the  least  adverse  impact  on  the  construction  of  range  improvements  from 
the  management  of  special  designations.  Impacts  from  the  management  of  the  Brown/Howe  Dinosaur 
Area  ACEC  would  be  the  same  as  under  the  other  alternatives,  but  restrictions  and  mitigation  associated 
with  surface-disturbing  activities  in  other  areas  managed  as  ACECs  and  WSRs  under  alternatives  A  and  B 
would  not  occur.  Impacts  from  the  management  of  the  NHT  and  Other  Historic  Trails  would  be  similar 
to  those  described  under  Alternative  A. 

Resources 

Alternative  C  would  have  a  beneficial  impact  on  the  short-term  production  of  forage  in  areas  of  surface 
disturbance.  The  use  of  nonnative  and  native  seed  mixes  and  a  focus  on  increasing  commodity 
production  (e.g.,  livestock  grazing)  may  result  in  increased  short-term  forage  production  compared  to 
the  other  alternatives.  However,  a  lower  standard  for  the  reestablishment  of  desired  vegetative  cover 
than  Alternative  B,  including  the  use  of  nonnative  seeding  to  create  more  short-term  forage  production, 
may  result  in  less  forage  quality  and  stability  in  the  long  term. 

Alternative  C  would  result  in  the  most  acreage  of  vegetation  treatments  to  improve  vegetation 
conditions  (Appendix  T);  however,  no  grasslands  and  shrublands  are  managed  towards  DPC  and  are 
instead  managed  to  achieve  or  to  make  progress  towards  achieving  the  Wyoming  Standards  for  Healthy 
Rangelands  (Appendix  N).  Alternative  C  would  result  in  the  fewest  beneficial  impacts  from  proactive 
management  towards  achieving  historical  community  structure  and  composition.  However,  the 
projected  area  of  prescribed  burns  and  vegetation  treatments  under  Alternative  C  would  result  in 
beneficial  impacts  across  the  greatest  area  to  achieve  rangeland  health  standards,  relative  to  the  other 
alternatives. 

The  management  of  produced  water  and  riparian/wetland  areas  under  Alternative  C  would  benefit 
livestock  grazing.  The  surface  disposal  of  produced  water  would  create  a  larger  beneficial  impact  for 
livestock  grazing  than  under  Alternative  A  due  to  a  requirement  that  discharged  water  be  put  to  use 
(e.g.,  for  livestock  watering).  This  alternative  also  allows  surface-disturbing  activities  or  livestock 
supplements  in  flood  plains  or  riparian/wetland  areas  on  a  case-by-case  basis,  increasing  permittees' 
flexibility  in  the  placement  of  range  improvements  to  maximize  livestock  grazing  use  but  also  the 
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potential  for  concentrated  livestock  grazing  to  degrade  long-term  vegetation  health  and  plant  vigor  in 
these  areas. 

Management  under  Alternative  C  emphasizes  vegetation  treatments  as  a  tool  to  enhance  livestock 
forage  and  has  the  largest  projected  area  of  vegetation  treatments  to  reduce  hazardous  fuels 
(Appendix  T).  Depending  on  the  FRCC  class  in  which  it  occurs  (see  Section  4.3  Fire  and  Fuels 
Management),  this  management  would  result  in  the  greatest  short-term  loss  of  forage.  However,  there 
would  be  more  benefits  to  long-term  forage  production.  Increased  fire  and  fuels  treatments  would 
result  in  the  smallest  risk  of  forage  loss  due  to  catastrophic  wildfires  and  less  stress  related  to  finding 
pasture  for  livestock  following  wildfire  events  compared  to  other  alternatives. 

Wildlife  management  actions  under  Alternative  C  are  the  least  restrictive  to  livestock  grazing 
management.  The  BLM  allows  domestic  sheep  grazing  on  pronghorn  crucial  winter  range  and  does  not 
apply  seasonal  restrictions  on  maintenance  and  operation  actions  to  protect  wildlife.  Adverse  impacts 
to  livestock  grazing  from  the  elimination  of  approximately  143,183  AUMs  within  elk  and  bighorn  sheep 
crucial  winter  range  and  greater  sage-grouse  Key  Habitat  Areas  under  Alternative  B  would  not  occur 
under  this  alternative.  Alternative  C  would  result  in  the  least  adverse  impacts  from  wildlife 
management,  due  to  surface-disturbance  restrictions,  on  the  construction  of  range  improvements. 
However,  management  under  this  alternative  does  allow  the  greatest  potential  for  contact  between  elk 
and  cattle,  and  may  increase  the  transmission  of  brucellosis. 

The  management  of  special  status  species  under  Alternative  C  would  result  in  impacts  to  livestock 
grazing.  Impacts  to  reservoir  maintenance  from  restrictions  during  amphibian  mating  and 
metamorphosis  periods  would  be  the  same  as  under  Alternative  A.  Adverse  impacts  to  the  construction 
of  range  improvements  in  special  status  plant  species  habitat  would  be  greater  than  under  alternatives 
A  and  D,  but  less  than  under  Alternative  B. 

The  management  of  cultural  resources  under  Alternative  C  (i.e.,  restricting  surface-disturbing  activities 
in  view  within  %  mile  of  certain  important  cultural  sites)  would  result  in  greater  adverse  impacts  to  the 
construction  of  range  improvements  than  under  Alternative  A,  but  less  than  under  alternatives  B  and  D. 

Adverse  impacts  from  the  management  of  paleontological  resources  would  be  less  than  the  other 
alternatives  because  surface-disturbing  activities  are  prohibited  within  only  50  feet  of  the  outer  edge  of 
the  paleontological  locality  and  standard  Paleontological  Resources  Protection  Stipulations  are  only 
attached  to  authorizations  for  surface-disturbing  activities  in  PFYC  4  or  5  areas. 

Impacts  from  the  management  of  visual  resources  on  range  improvements  would  be  similar  to  those 
described  under  Alternative  A. 

Proactive  Management 

Management  under  Alternative  C  would  be  the  most  beneficial  to  livestock  grazing  due  to  its  focus  on 
maximizing  livestock  forage  use  instead  of  the  enhancement  of  other  resource  values.  The  BLM 
apportions  additional  sustained  yield  primarily  to  satisfy  suspended  permitted  use,  which  would  result  in 
greater  beneficial  impacts  to  livestock  forage  availability  than  under  alternatives  A  and  B,  and  similar 
impacts  to  those  under  Alternative  D.  Range  improvements  under  Alternative  C  would  also  be  designed 
to  maximize  livestock  forage  and  distribution. 

Under  Alternative  C,  the  BLM  allows  the  issuance  of  permits/leases  for  unallocated  parcels  and  does  not 
establish  reserve  common  allotments;  the  impacts  would  be  similar  to  those  described  for  this 
management  action  under  Alternative  A. 
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Alternative  C  does  not  establish  reserve  common  allotments  and  would  not  result  in  the  beneficial 
impacts  afforded  by  these  allotments  described  for  alternatives  A  and  C. 

Alternative  D 

Surface  Disturbance 

Management  actions  under  Alternative  D  are  projected  to  result  in  approximately  140,175  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan;  this  disturbance  would  result  in 
the  short-term  loss  of  approximately  13,350  AUMs,  or  roughly  668  AUMs  per  year.  Most  of  this 
acreage,  121,869  acres,  would  be  reclaimed  in  the  short  term,  meaning  that  the  long-term  loss  of  AUMs 
would  be  reduced.  The  total  long-term  loss  of  AUMs  under  Alternative  D  due  to  surface  disturbance  and 
closing  areas  to  livestock  grazing  would  be  slightly  greater  than  under  Alternative  A,  representing  a  loss 
of  less  than  1  percent  of  the  baseline  305,264  AUMs  (Table  4-32;  Map  81). 

Resource  Uses 

The  use  of  silvicultural  treatments  would  result  in  impacts  similar,  but  to  a  greater  extent  than 
alternatives  A  and  B,  and  a  lesser  extent  than  under  Alternative  C.  The  earlier  use  of  precommercial 
thinning  and  clear-cut  practices  similar  to  those  under  Alternative  C  may  reduce  canopy  cover  and 
increase  forage  more  than  Alternative  A.  Other  silvicultural  activities  and  associated  impacts  from  the 
management  of  aspen,  juniper,  and  limber  pine  stands  and  timber  harvesting  would  be  the  same  as 
those  under  Alternative  A. 

The  impacts  from  livestock  flushing  practices  under  Alternative  D  would  be  the  same  as  those  under 
Alternative  A. 

Alternative  D  closes  approximately  61,010  acres  of  BLM-administered  land  to  motorized  vehicle  use,  or 
an  approximately  10  percent  decrease  in  areas  closed  compared  to  Alternative  A.  Impacts  to  permittee 
access  and  rangeland  health  and  forage  palatability  would  be  similar  to  Alternative  A,  but  to  a  lesser 
extent. 

Special  Designations 

Adverse  impacts  from  the  management  of  special  designations  to  the  construction  of  range 
improvements  and  the  availability  of  areas  for  grazing  would  be  less  than  under  Alternative  B,  but 
greater  than  under  alternatives  A  and  C.  Except  for  the  Carter  Mountain  ACEC,  Alternative  D  includes  all 
of  the  Alternative  A  ACECs,  with  the  same  management  of  surface-disturbing  activities.  Alternative  D 
allows  surface-disturbing  activities  across  the  Carter  Mountain  ACEC  if  the  effects  can  be  avoided  or 
mitigated,  which  may  reduce  adverse  impacts  to  the  placement  of  range  improvements.  Similar  to 
Alternative  A,  Alternative  D  would  avoid  surface-disturbing  activities  near  NHTs  and  Other  Historic  Trails, 
although  the  area  affected  may  be  greater  (i.e.,  the  foreground  of  these  trails  up  to  either  3  miles  [NHTs] 
or  2  miles  [Other  Historic  Trails]).  Unlike  alternatives  A  and  B,  under  Alternative  D,  the  BLM  would  not 
manage  any  of  the  WSR  eligible  waterway  segments  as  suitable  for  inclusion  in  the  NWSRS,  thereby 
eliminating  any  adverse  impacts  to  range  improvement  placement  or  limitations  to  increases  in  grazing 
along  these  waterway  segments.  The  interpretive  area  of  the  Red  Gulch  Dinosaur  Tracksite  is  closed  to 
livestock  grazing  under  this  alternative,  but  this  management  would  not  affect  the  AUMs  for  the 
surrounding  allotment. 
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Resources 

In  disturbed  areas,  Alternative  D  allows  the  reestablishment  of  healthy  native  or  DPCs  based  on  pre¬ 
disturbance/desired  plant  species  composition  and  judges  successful  reclamation  by  whether  conditions 
are  equal  to  or  better  than  pre-disturbance  site  conditions.  Reclamation  practices  under  Alternative  D 
would  restore  forage  to  disturbed  areas  more  quickly  than  under  alternatives  A  and  C.  Compared  to 
Alternative  B,  this  alternative  provides  additional  flexibility  that  may  shorten  the  reclamation  time  by 
allowing  the  use  of  beneficial  nonnative  plants,  but  may  result  in  reduced  long-term  beneficial  impacts 
to  forage  quality  and  stability  from  using  nonnative  species. 

Alternative  D  would  result  in  the  same  acreage  of  vegetation  treatments  as  described  under  Alternative 
A  (Appendix  T),  and  would  manage  some  vegetation  communities  for  a  higher  plant  community  state  or 
phase  (based  on  state  and  transition  models  in  ESDs)  where  site-specific  management  objectives 
determine  that  a  higher  plant  community  state  or  phase  is  desirable.  The  impacts  of  this  alternative  on 
grasslands  and  shrublands  and  the  associated  forage  would  be  similar  to  those  described  under 
Alternative  A.  Alternative  D  also  would  result  in  approximately  the  same  acreage  of  burns  from  wildland 
fire  as  Alternative  A,  although  the  emphasis  under  Alternative  D  to  use  burns  to  accomplish  other 
resource  management  objectives  (e.g.,  livestock  grazing  forage  improvement)  may  result  in  greater 
benefits  to  livestock  forage  production  than  Alternative  A. 

As  under  alternatives  A  and  C,  Alternative  D  allows  the  use  of  produced  water  by  livestock.  This 
alternative  would  result  in  greater  beneficial  impacts  to  livestock  water  availability  and  distribution  than 
the  other  alternatives  because  it  removes  the  case-by-case  stipulation  for  the  use  of  produced  water. 

Management  under  this  alternative  prohibits  or  restricts  surface-disturbing  activities  near  surface  water 
and  riparian/wetland  areas  over  a  larger  area  (within  500  feet  and  %  mile),  with  appropriate  mitigation, 
than  under  Alternative  A.  Such  management  would,  therefore,  result  in  greater  beneficial  impacts  to 
vegetation  health  (and,  therefore,  forage  productivity)  than  alternatives  A  and  C,  but  less  than 
Alternative  B.  However,  it  also  may  increase  mitigation  costs  compared  to  Alternative  C.  Prohibiting  the 
placement  of  salt,  mineral,  and  forage  supplements  in  sensitive  areas  (i.e.,  within  %  mile  of  water, 
wetlands,  riparian  areas,  reclaimed  or  reforested  areas)  would  result  in  the  same  impacts  as 
Alternative  A. 

Wildlife  management  actions  would  generally  result  in  fewer  adverse  impacts  to  livestock  grazing 
management  under  Alternative  D  than  under  alternatives  A  or  B,  and  more  than  under  Alternative  C. 
Impacts  from  wildlife  management  actions  that  avoid  or  prohibit  surface-disturbing  activities  and 
therefore  restrict  the  location,  cost,  and  timing  of  range  improvement  project  construction  and 
maintenance  would  be  similar  to  those  described  under  Alternative  A.  Mitigation  requirements  under 
Alternative  D  may  be  less  restrictive  than  under  Alternative  A,  which  may  result  in  fewer  adverse 
impacts  to  the  placement  of  new  range  improvements  or  reduced  costs  for  range  improvement 
construction  and  maintenance  due  to  design  requirements. 

Adverse  impacts  to  livestock  grazing  management  due  to  the  management  of  special  status  species 
would  generally  be  less  than  under  Alternative  B,  but  more  than  under  alternatives  A  and  C.  Alternative 
D  includes  a  smaller  mile  avoidance  area  than  Alternative  B  near  BLM  special  status  plant  species 
populations  for  range  improvements  that  may  concentrate  herbivory.  This  alternative  also  allows  water 
development  projects  in  sage-grouse  nesting  habitat  with  10  inches  or  less  annual  precipitation  if 
adverse  effects  can  be  avoided  or  mitigated  based  on  site-specific  analysis,  a  less  restrictive  requirement 
for  allowing  water  development  than  that  under  Alternative  B.  Reservoir  maintenance  practices  and 
avoiding  reservoir  work  during  amphibian  mating  and  metamorphosis  periods  under  Alternative  D 
would  result  in  similar  impacts  to  those  under  Alternative  B.  Alternative  D  would  also  include  greater 
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sage-grouse  seasonal  habitat  objective  management  that  would  provide  for  and  maintain  sustainable 
sagebrush  and  grass  cover  types.  As  a  result,  Alternative  D  may  result  in  additional  beneficial  impacts  to 
livestock  grazing  by  increasing  available  forage  in  greater  sage-grouse  breeding  and  brood-rearing 
habitats. 

Unlike  under  the  other  alternatives,  Alternative  D  prioritizes  allotments  in  PHMAs  for  field  checks  to 
help  ensure  compliance  with  the  terms  and  conditions  of  grazing  permits.  While  these  checks  could 
result  in  beneficial  impacts  where  they  identify  issues  with  livestock  grazing  management  that  are 
degrading  rangeland  health  conditions,  they  could  also  adversely  affect  livestock  grazing  where  they 
identify  conflict  with  greater  sage-grouse  that  results  in  corrective  actions  that  make  certain  areas 
unavailable  for  livestock  grazing  or  change  grazing  management  practices. 

The  management  of  cultural  and  paleontological  resources  under  Alternative  D  would  result  in  less 
adverse  impacts  to  the  construction  of  range  improvements  than  under  Alternative  B,  but  more  than 
under  alternatives  A  and  C.  Alternative  D  requires  the  avoidance  of  surface-disturbing  activities  in  view 
within  3  miles  or  the  visual  horizon,  whichever  is  closer  (the  setting  consideration  zone)  where  setting  is 
an  important  aspect  of  the  integrity  for  the  site  and  uses  BMPs  to  avoid,  minimize  and/or  compensate 
adverse  impacts.  Similar  to  Alternative  B,  this  alternative  attaches  standard  Paleontological  Resources 
Protection  Stipulations  to  authorizations  for  surface-disturbing  activities  regardless  of  PFYC.  Unlike  the 
other  alternatives  however,  this  alternative  does  not  prohibit  surface-disturbing  activities  within  a 
certain  distance  from  the  outer  edge  of  paleontological  localities  if  the  impacts  can  be  mitigated  and 
written  authorization  to  proceed  is  issued  by  the  authorized  officer. 

Alternative  D  includes  the  third  largest  area  of  VRM  Class  I  and  II  areas,  with  more  than  27  percent  of 
the  Planning  Area  in  these  most  restrictive  classes.  Therefore,  Alternative  D  likely  would  result  in  more 
adverse  impacts  to  the  cost  and  placement  of  range  improvement  projects  than  Alternative  C,  but  less 
than  alternatives  A  and  B. 

Proactive  Management 

As  under  Alternative  A,  most  of  the  Planning  Area  is  open  to  livestock  grazing.  Specific  closures  under 
Alternative  D  are  the  same  as  under  Alternative  A  (see  Table  4-32);  however,  unlike  Alternative  A, 
Alternative  D  allows  livestock  grazing  in  areas  closed  to  livestock  grazing  as  a  tool  to  maintain  or 
improve  resource  conditions.  Under  Alternative  D,  the  BLM  would  manage  livestock  grazing  to  support 
other  resource  objectives,  and  would  require  mitigation  for  new  resource  uses  to  minimize  or  avoid 
conflicts  with  livestock  grazing.  Requiring  avoidance,  minimization  and/or  compensation  when  a 
resource  use  conflicts  with  livestock  grazing  would  result  in  a  beneficial  impact  to  livestock  grazing 
management  that  may  not  occur  under  the  other  alternatives. 

The  design  requirements,  management  focus,  and  impacts  of  range  improvement  projects  under 
Alternative  D  would  be  the  same  as  under  Alternative  A. 

The  management  focus  under  this  alternative  -  to  apportion  additional  sustained  yield  to  satisfy 
suspended  permitted  use  of  permittees/lessees  and  to  meet  multiple-use  objectives  -  would  be  similar 
to  that  under  Alternative  A  and  would  result  in  similar  beneficial  impacts  to  forage  availability  as  under 
described  under  that  alternative. 

Similar  to  Alternative  B,  this  alternative  establishes  and  manages  reserve  common  allotments  on  a 
voluntary  basis,  but,  unlike  Alternative  B,  this  alternative  also  establishes  reserve  common  allotments  on 
abandoned  allotments  on  a  case-by-case  basis  thereby  further  increasing  beneficial  impacts  to  livestock 
grazing  management  flexibility  by  increasing  the  acreage  where  intensive  rangeland-improving 
vegetation  treatments  could  be  performed  (in  accordance  with  existing  policy,  WO  IM  2013-184). 
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However,  upon  voluntarily  relinquishment  of  a  grazing  permit  or  lease,  the  BLM  would  consider  whether 
these  areas  should  remain  available  for  livestock  grazing  or  be  used  for  other  resource  management 
objectives.  If  lands  are  made  unavailable  for  grazing,  this  would  be  an  adverse  impact  to  livestock 
grazing.  Currently,  there  are  no  reserve  common  allotments  in  the  Planning  Area  (Appendix  P).  Similar 
to  alternatives  A  and  C,  this  alternative  would  result  in  beneficial  impacts  to  livestock  grazing  by  allowing 
the  case-by-case  issuance  of  permits/leases  for  livestock  grazing  for  parcels  that  are  not  included  in  a 
grazing  allotment. 

Alternative  E 

Surface  Disturbance 

Management  actions  under  Alternative  E  are  projected  to  result  in  approximately  71,829  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan;  this  disturbance  would  result  in 
the  short-term  loss  of  approximately  6,841  AUMs,  or  roughly  342  AUMs  per  year.  Most  of  this  acreage 
(62,008  acres)  would  be  reclaimed  in  the  short  term,  reducing  the  long-term  loss  of  AUMs.  The  total 
long-term  loss  of  AUMs  under  Alternative  E  due  to  surface  disturbance  and  the  loss  of  active  (use)  AUMs 
due  to  livestock  grazing  closures  (Map  83)  would  be  163,601  AUMs  (an  approximately  54  percent 
reduction  from  the  baseline  active  (use)  AUMs  for  the  Planning  Area;  see  Table  4-32).  The  projected 
surface  disturbance  and  closure-related  effects  on  AUMs  would  be  similar  to  Alternative  B,  and  the  type 
and  magnitude  of  impacts  would  be  the  same  as  Alternative  B. 

Resource  Uses 

The  management  of  resource  uses  under  Alternative  E  is  the  same  as  Alternative  B  in  all  areas  available 
for  livestock  grazing,  and  the  type  and  magnitude  of  impacts  under  Alternative  E  would  be  the  same  as 
Alternative  B.  However,  the  use  of  herbicides  to  control  invasive  species  would  be  minimized  within  the 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  under  Alternative  E.  Flash  burners,  mowing,  and  selected 
hand-cutting  would  be  prioritized  in  these  areas.  Therefore,  Alternative  E  may  restrict  grazing  permit 
holders  to  more  labor-intensive  methods  to  control  weeds  when  compared  to  Alternative  B. 

Special  Designations 

Management  of  special  designations  under  Alternative  E,  except  in  the  Greater  Sage-Grouse  Key  Habitat 
Areas  ACEC  (1,232,583  acres),  is  the  same  as  Alternative  B.  Because  greater  sage-grouse  Key  Habitat 
Areas  are  closed  under  Alternative  B,  no  additional  adverse  impacts  on  livestock  grazing  management 
are  anticipated  from  restrictions  for  this  ACEC  in  Alternative  E. 

Resources 

The  management  of  resources  under  Alternative  E  is  the  same  as  Alternative  B  in  all  areas  available  for 
livestock  grazing,  and  the  type  and  magnitude  of  impacts  under  Alternative  E  would  be  the  same  as 
Alternative  B. 

Proactive  Management 

Livestock  grazing  management  is  the  same  as  Alternative  B  and  places  higher  consideration  on  other 
resources,  rather  than  maximizing  forage  or  benefits  for  livestock.  Therefore,  the  beneficial  and  adverse 
impacts  under  Alternative  E  would  be  the  same  as  Alternative  B. 


4-508 


Bighorn  Basin  Proposed  BMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Livestock  Grazing  Management 


Alternative  F 

Surface  Disturbance 

Management  actions  under  Alternative  F  are  projected  to  result  in  approximately  137,064  acres  of 
surface  disturbance  on  BLM-administered  land  over  the  life  of  the  plan;  this  disturbance  would  result  in 
the  short-term  loss  of  approximately  13,054  AUMs,  or  roughly  653  AUMs  per  year.  Most  of  this 
acreage,  119,384  acres,  would  be  reclaimed  in  the  short  term,  meaning  that  the  long-term  loss  of  AUMs 
would  be  reduced.  The  total  long-term  loss  of  AUMs  under  Alternative  F  due  to  surface  disturbance  and 
closing  areas  to  livestock  grazing  would  be  slightly  more  than  under  Alternative  A,  representing  a  loss  of 
less  than  1  percent  of  the  baseline  305,264  AUMs  (Table  4-32;  Map  81).  The  projected  surface 
disturbance  and  closure-related  effects  on  AUMs  would  be  similar  to  Alternative  D,  and  the  type  and 
magnitude  of  impacts  would  be  the  same  as  Alternative  D. 

Resource  Uses 

The  silvicultural  management  actions  prescribed  under  Alternative  F  are  the  same  as  Alternative  D,  and 
the  associated  beneficial  impacts  would  be  the  same  as  Alternative  D. 

Under  Alternative  F,  livestock  flushing  practices  and  associated  impacts  are  similar  to  Alternative  A. 

The  acreage  of  BLM-administered  land  closed  to  motorized  vehicle  use  under  Alternative  F  is  the  same 
as  Alternative  D.  Impacts  to  rangeland  health,  forage  palatability,  and  permittee  access  would  be  similar 
to  Alternative  A.  As  stated  under  Alternative  A,  authorized  or  permitted  uses  that  specify  allowable 
access  are  not  affected  by  travel  management  designations. 

The  use  of  herbicides  to  control  invasive  species  would  be  minimized  within  the  Greater  Sage-Grouse 
PHMAs  ACEC  under  Alternative  F.  Flash  burners,  mowing,  and  selected  hand-cutting  would  be 
prioritized  in  these  areas.  Therefore,  Alternative  E  may  restrict  grazing  permit  holders  to  more  labor- 
intensive  methods  to  control  weeds  when  compared  to  Alternative  D. 

Special  Designations 

Alternative  F  designates  1,116,698  acres  as  the  Greater  Sage-Grouse  PFIMAs  ACEC  in  addition  to  the 
same  ACECs  designated  under  Alternative  D.  Management  of  and  effects  from  ACECs  to  the 
construction  of  range  improvements  would  be  similar  to  Alternative  D,  but  to  a  greater  extent  because 
of  the  restrictions  on  surface-disturbing  activities  in  the  Greater  Sage-Grouse  PFIMAs  ACEC  (similar  to 
Alternative  E).  Adverse  impacts  would  be  greater  under  Alternative  F  than  alternatives  A,  C,  and  D,  but 
less  than  alternatives  E  and  B. 

Resources 

Flabitat  restoration  and  vegetation  management  under  Alternative  F  is  the  same  as  Alternative  D,  except 
within  greater  sage-grouse  PFIMAs  where  restoration  and  maintenance  of  greater  sage-grouse  habitat  is 
the  priority  consideration  for  all  vegetation  management  decisions.  Reclamation  practices  under 
Alternative  F  require  forage  restoration  in  disturbed  areas  similar  to  Alternative  D  but  to  a  greater 
extent,  and  more  effectively  than  under  alternatives  A  and  C.  Under  Alternative  F,  vegetation 
treatments  that  reduce  sagebrush  for  the  purpose  of  increasing  livestock  forage  are  avoided  within 
greater  sage-grouse  PFIMAs.  In  PFIMAs,  any  vegetation  treatment  plan  under  Alternative  F  must  include 
pretreatment  data  on  wildlife  and  habitat  condition,  establish  non-grazing  exclosures,  and  include  long¬ 
term  monitoring  for  at  least  three  years  post-treatment  before  livestock  grazing  returns.  Monitoring 
would  continue  for  five  years  after  livestock  are  returned  to  the  area.  Current  management  for  livestock 
grazing  would  continue  as  permitted  until  the  vegetation  treatment  is  implemented.  Compared  to 
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alternatives  A  and  D,  Alternative  F  would  remove  the  ability  of  grazing  permittees  to  perform  vegetation 
treatments  to  improve  forage  quality  for  livestock,  and  could  limit  the  ability  to  access  new  forage 
following  reclamation  and  treatment. 

Alternative  F  would  result  in  the  same  acreage  of  prescribed  fire  treatment  as  alternatives  A  and  D, 
although  the  emphasis  of  protecting  and  enhancing  greater  sage-grouse  habitat  for  treatments  in 
PFIMAs  under  Alternative  F  could  reduce  the  benefits  to  livestock  grazing  forage  availability  compared  to 
those  alternatives.  In  particular,  Alternative  F  excludes  livestock  grazing  in  burned  PFIMAs  (35  percent 
of  BLM-administered  surface  lands)  until  woody  and  herbaceous  plants  achieve  sage-grouse  habitat 
objectives;  such  a  requirement  could  adversely  affect  livestock  grazing  in  a  substantial  portion  of  the 
Planning  Area  since  sagebrush  may  take  multiple  years  to  reestablish  (Manier  et  al.  2013).  Similar  to 
Alternative  E,  the  fire  and  fuels  management  of  Alternative  F  may  also  result  in  an  increased  risk  of 
forage  loss  due  to  catastrophic  fire. 

Alternative  F  allows  the  use  of  produced  water  by  livestock,  and  the  beneficial  impacts  associated  with 
produced  water  disposals  would  be  the  same  as  Alternative  D. 

The  management  of  surface-disturbing  activities  and  livestock  grazing  near  surface  water  and 
riparian/wetland  areas  under  Alternative  F  is  the  same  as  Alternative  D,  except  in  the  Greater  Sage- 
Grouse  PFIMAs  ACEC.  In  these  areas  surface  disturbance  limitations  would  result  in  beneficial  impacts 
to  vegetation  health  and  forage  productivity  compared  to  alternatives  A,  C,  and  D,  but  would  limit  the 
ability  of  permittees  to  implement  surface-disturbing  rangeland  improvement  projects.  Alternative  F 
manages  grazing  use  of  riparian/wetland  and  wet  meadow  areas  consistent  with  Alternative  D,  except  in 
the  greater  sage-grouse  PFIMAs  where  closures  to  hot-season  grazing  and  adjustments  to  the  seasonal 
distribution  of  livestock  may  apply. 

Alternative  F  applies  the  same  wildlife  and  special  status  species  management  action  as  Alternative  D, 
except  in  greater  sage-grouse  PFIMAs.  Under  Alternative  F,  grazing  in  lekking,  nesting,  brood-rearing, 
and  winter  habitats  would  be  seasonally  avoided.  These  restrictions  on  location  and  season  of  use 
would  have  adverse  impacts  on  forage  availability  for  livestock  grazing  compared  to  alternatives  A  and 
D,  where  these  restrictions  do  not  apply. 

Alternative  F  applies  the  same  VRM  and  cultural  and  paleontological  management  actions  as  Alternative 
D,  and  impacts  to  livestock  grazing  would  be  the  same  as  described  under  Alternative  D. 

Proactive  Management 

As  with  alternatives  A  and  D,  most  of  the  Planning  Area  would  be  open  to  livestock  grazing  under 
Alternative  F.  Specific  closures  under  Alternative  F  would  be  the  same  as  under  alternatives  A  and  D 
(Table  4-32).  Similarly,  livestock  grazing  management  practices  and  associated  impacts  of  Alternative  F 
would  be  the  same  as  Alternative  D,  with  the  exception  of  lands  within  the  Greater  Sage-Grouse  PFIMAs 
ACEC.  In  general,  the  livestock  grazing  management  practices  of  Alternative  F  focus  on  the 
conservation,  enhancement,  and  restoration  of  greater  sage-grouse  habitat  within  the  Greater  Sage- 
Grouse  PHMAs  ACEC. 

Within  priority  sage-grouse  habitat,  objectives  and  management  considerations  that  benefit  greater 
sage-grouse  are  incorporated  into  all  BLM  grazing  allotments  through  AMPs  or  permit  renewals,  and 
additional  restrictions  would  be  placed  on  riparian/wetland  and  wet  meadow  areas  to  promote  recovery 
or  maintenance  of  appropriate  vegetation  and  water  quality.  Under  Alternative  F,  grazing  and  trailing 
would  also  be  avoided  within  lekking,  nesting,  brood-rearing,  and  winter  habitats  of  priority  sage-grouse 
habitat  during  periods  of  the  year  when  sage-grouse  are  utilizing  such  areas.  A  focus  on  greater  sage- 
grouse  habitat  considerations  in  the  Greater  Sage-Grouse  PFIMAs  ACEC,  over  consideration  that  would 
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provide  greater  benefits  to  livestock  grazing  management,  would  result  in  adverse  impacts  from 
seasonal  and  other  closures  and  a  reduced  ability  to  perform  vegetation  treatments. 

Management  considerations  under  Alternative  F  would  result  in  similar  beneficial  impacts  to  forage 
availability  as  alternatives  A  and  D,  except  within  the  Greater  Sage-Grouse  PHMAs  ACEC.  Additional 
vegetation  management  restrictions  within  priority  sage-grouse  habitat  would  reduce  the  availability  of 
livestock  forage  over  a  larger  acreage  than  alternatives  A  and  D.  In  addition,  Alternative  F  would  create 
seasonal  and  spatial  limitations  on  grazing  activities  within  the  Greater  Sage-Grouse  PFIMAs  ACEC. 
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4.7  Special  Designations  and  Other  Management  Areas 

4.7.1  Areas  of  Critical  Environmental  Concern 

This  section  describes  impacts  reiated  to  the  20  existing,  existing  with  proposed  expansion,  and  new 
proposed  ACECs  in  the  Pianning  Area  (see  Tabie  4-33).  The  BLM  manages  ACECs  to  provide  speciai 
management  for  important  and  reievant  resources,  vaiues,  naturai  systems,  and  naturai  hazards 
(referred  to  here  as  vaiues  of  concern).  This  section  aiso  addresses  impacts  reiated  to  two  other 
Management  Areas  (the  Craig  Thomas  Littie  Mountain  SMA  and  the  Chapman  Bench  Management  Area) 
cioseiy  reiated  to  the  existing  and  proposed  ACECs.  Section  4.4.6  Wildlife  describes  the  impacts  of  the 
Absaroka  Front  Management  Area;  Section  4.2.5  Leasable  Minerals  -  Oil  and  Gas  describes  impacts 
from  Oii  and  Gas  Management  Areas. 

The  discussion  of  ACECs  and  other  Management  Areas  considers  impacts  in  two  ways:  (1)  the  impacts  of 
management  in  these  speciai  designations  to  other  resources  and  resource  uses  and  (2)  the  impacts  of 
management  to  the  protection  of  the  vaiues  of  concern  for  which  the  BLM  proposes  that  designation. 
Most  of  the  vaiues  of  concern  are  resources  in  their  own  right  and  are  further  discussed  and  anaiyzed  by 
aiternative  in  the  corresponding  sections  of  this  chapter.  For  exampie,  this  section  describes  impacts  to 
paieontoiogicai  vaiues  of  concern  in  the  Big  Cedar  Ridge  ACEC,  but  Section  4.5.2  Paleontological 
Resources  describes  overaii  impacts  to  paieontoiogy  from  management  under  the  aiternatives.  The 
impacts  anaiysis  in  this  section  focuses  on  high-ievei  comparisons  of  potentiai  adverse  and  beneficiai 
impacts  among  the  aiternatives.  Whiie  simpiy  designating  an  ACEC  wouid  not  produce  effects  that  can 
be  anaiyzed,  the  management  prescriptions  appiied  to  the  ACEC  wouid  resuit  in  effects. 

4.7. 1.1  Methods  and  Assumptions 

The  introduction  to  Chapter  4  identifies  the  assumptions  used  in  this  impact  anaiysis.  Assumptions 
reiated  to  other  resources  and  resource  uses  discussed  in  this  section  appiy  to  the  anaiysis  of  ACECs  and 
other  Management  Areas.  There  are  no  additionai  specific  assumptions. 

To  aiiow  for  a  consistent  anaiysis,  the  ACEC  boundaries  designated  under  Aiternative  B  are  used  as  the 
area  of  anaiysis  for  aii  aiternatives.  Using  Aiternative  B  boundaries,  the  anaiysis  evaiuates  the  impacts  of 
key  management  actions  iisted  in  Chapter  2  (e.g.,  minerai  deveiopment,  ROWs,  and  travei  management) 
to  ACEC  vaiues  of  concern,  other  resources,  and  resource  uses.  For  the  purposes  of  this  anaiysis,  "vaiues 
of  concern"  refers  to  reievant  and  important  ACEC  vaiues  described  in  the  Draft  Areas  of  Criticai 
Environmentai  Concern  Evaiuation  Report  (BLM  2010c).  When  an  aiternative  proposes  an  ACEC,  the 
BLM  aiso  considered  how  management  actions  specific  to  that  ACEC  couid  impact  ACEC  vaiues  of 
concern,  other  resources,  and  resource  uses.  When  an  aiternative  does  not  propose  an  ACEC,  the  BLM 
based  the  determination  of  impacts  on  a  GiS  anaiysis  of  management  for  that  area  under  that 
aiternative.  For  exampie,  the  BLM  wouid  not  manage  the  Big  Cedar  Ridge  area  as  an  ACEC  under 
Aiternative  C.  Fiowever,  to  ensure  the  anaiysis  is  comparabie  across  aiternatives,  Aiternative  C  describes 
management  for  minerais,  ROWs,  and  travei  for  this  same  geographic  area.  The  adverse  and  beneficiai 
impacts  of  not  designating  this  area  as  an  ACEC  under  Aiternative  C  are  then  compared  to  the  adverse 
and  beneficiai  impacts  of  managing  this  same  area  as  an  ACEC  under  aiternatives  A  and  B. 

To  evaiuate  impacts  to  the  expioration  and  deveiopment  of  minerai  resources,  the  BLM  overiaid  GiS 
data  depicting  the  occurrence  and/or  deveiopment  potentiai  for  iocatabie  minerais,  ieasabie  minerais, 
and  minerai  materiais  (based  on  information  in  the  Solid  Mineral  Occurrence  and  Development  Potential 
Report  [BLM  2009d]  and  Reasonable  Foreseeable  Development  Potential  Report  for  Oil  and  Gas  [BLM 
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2014  a])  with  the  Alternative  B  ACEC  boundaries.  The  BLM  used  the  mineral  potential  and  the  specific 
management  of  minerals  in  the  area  as  the  basis  of  analysis  when  comparing  impacts  to  mineral 
resources  from  management  under  the  alternatives. 


Table  4-33.  Existing  and  Proposed  ACECs  and  other  Management  Areas  by  Alternative 


Area 

Alternative 

A 

B 

c 

D 

E 

F 

Existing  ACECs  (no  expansion  proposed) 

Big  Cedar  Ridge 

X 

X 

X 

X 

X 

Red  Gulch  Dinosaur  Tracksite 

X 

X 

X 

X 

X 

Sheep  Mountain  Anticline 

X 

X 

X 

X 

X 

Spanish  Point  Karst 

X 

X 

X 

X 

X 

X 

Existing  ACECs  (and  proposed  expansion) 

Brown/Howe  Dinosaur  Area 

X 

X 

X 

X 

X 

X 

Carter  Mountain 

X 

X 

X 

X 

X 

Five  Springs  Falls 

X 

X 

X 

X 

X 

Little  Mountain 

X 

X 

XI 

X 

XI 

Upper  Owl  Creek  Area 

X 

X 

X 

X 

X 

Proposed  ACECs 

Chapman  Bench 

X 

X2 

X 

x^ 

Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  Area 

X 

_3 

X 

_3 

Clarks  Fork  Canyon 

X 

X 

X 

X 

Foster  Gulch  Paleontological  Area 

X 

_3 

X 

_3 

Greater  Sage-Grouse  PFIMAs 

X 

Greater  Sage-Grouse  Key  Habitat  Areas 

X 

McCullough  Peaks  South  Paleontological  Area 

X 

_3 

X 

_3 

Rainbow  Canyon 

X 

X 

Rattlesnake  Mountain 

X 

X 

Sheep  Mountain 

X 

X 

X 

X 

Paleocene-Eocene  Thermal  Maximum  (PETM) 

_4 

X 

_4 

X 

Source:  BLM  2013a 

^Although  not  proposed  for  expansion  under  Alternative  D,  the  BLM  manages  a  portion  of  the  proposed  expansion  area  as  the  Craig  Thomas 
Little  Mountain  Special  Management  Area. 

^Although  not  proposed  as  an  ACEC  under  Alternative  D,  the  BLM  manages  a  portion  of  this  area  as  the  Chapman  Bench  Management  Area. 
^Although  not  proposed  under  Alternative  D,  a  portion  of  this  area  falls  within  the  proposed  PETM  ACEC. 

'•Although  not  proposed  under  Alternative  B,  the  entire  area  of  the  PETM  ACEC  is  within  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  Area,  Foster  Gulch  Paleontological  Area,  and  McCullough  Peaks  South  Paleontological  Area  ACECs. 

ACEC  Area  of  Critical  Environmental  Concern 
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4.7. 1.2  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

Although  the  values  of  concern  vary  by  area  and  ACEC,  the  effects  of  key  management  (i.e.,  ROWs, 
CTTM,  VRM,  and  mineral  development)  on  these  values  and  other  resource  uses  would  have  some 
similarities.  The  following  paragraphs  describe  the  general  effects  of  key  management. 

Restrictions  placed  on  the  exploration  for,  or  development  of,  mineral  resources  in  an  area  designated 
as  an  ACEC  would  generally  result  in  adverse  impacts  to  mineral  development.  Withdrawing  or  closing 
an  area  designated  as  an  ACEC  to  mineral  or  oil  and  gas  development  removes  the  potential  to  develop 
that  resource.  NSO,  CSU,  and  TLS  restrictions  and  limitations,  or  restrictions  on  surface-disturbing 
activities  in  ACECs  can  limit  potential  development,  increase  timeframes  and  costs,  and  may  decrease 
the  feasibility  of  economic  recovery  of  mineral  resources.  Within  an  area  designated  as  an  ACEC,  the 
BLM  would  require  a  plan  of  operations  and  associated  NEPA  analysis  addressing  the  values  of  the  ACEC 
for  all  locatable  mineral  exploration  (except  casual  use)  and  development,  including  disturbances  of  5 
acres  or  less  (43  CFR  3809).  The  BLM  would  not  automatically  require  a  plan  of  operations  absent  such  a 
designation  (see  Section  4.2.1  Locatable  Minerals  for  more  information).  In  parts  of  ACECs  with  low 
development  potential,  the  adverse  impacts  of  such  restrictions  and  stipulations  generally  would  be 
lower  because  the  resource  is  either  not  present  in  commercial  quantities  or  is  uneconomical  to  mine. 

Closing  an  area  to,  or  withdrawing  an  area  from,  mineral  development  or  applying  other  restrictions  or 
mitigation  to  minerals  development  generally  results  in  beneficial  impacts  to  scenic  quality,  vegetation, 
soils,  wildlife  habitat,  cultural  resources,  and  other  values  of  concern  in  ACECs  by  protecting  the 
identified  important  and  relevant  resources  from  disturbance  or  degradation. 

Impacts  from  ROW  management  in  ACECs  and  other  Management  Areas  generally  affects  the  ROW 
program  and  the  values  of  concern  for  the  ACEC.  Managing  an  area  with  more  ROW  restrictions,  such  as 
ROW  avoidance  areas,  generally  would  require  additional  mitigation,  application  of  BMPs,  or  other 
design  considerations  that  would  result  in  adverse  impacts  to  ROWs  in  the  form  of  additional  expense 
and  delay  of  project  development.  Restrictions,  limitations,  or  required  mitigation  for  ROW 
authorizations  generally  result  in  beneficial  impacts  to  the  values  of  concern  in  ACECs  by  protecting 
these  resources  from  disturbance  or  mitigating  adverse  impacts  to  an  acceptable  level. 

Unless  otherwise  noted  in  the  following  sections,  permitted  livestock  grazing  use  would  be  allowed 
within  ACECs  in  agreement  with  the  Wyoming  Standards  for  Healthy  Rangelands.  Livestock  trampling 
and  wallowing  in  areas  of  concentrated  livestock  use  can  damage  the  natural,  educational,  and  scientific 
values  within  ACECs.  However,  proper  livestock  grazing  management  can  mitigate  these  impacts  by 
improving  the  distribution  of  livestock. 

Under  all  alternatives,  management  that  restricts  travel  would  result  in  adverse  impacts  to  access  and 
OHV  use.  Managing  an  area  as  limited  to  designated  roads  and  trails,  for  example,  would  limit  the  roads 
and  trails  available  for  use  and  may  adversely  affect  the  ability  to  access  certain  areas.  Restrictive  travel 
management  designations  benefit  values  of  concern  for  the  ACEC  by,  for  example,  closing  a  route  that 
may  damage  resources  or  limiting  disturbances  to  wildlife  in  crucial  winter  ranges. 

Any  resource  use  that  results  in  authorized  or  unauthorized  road  or  trail  development  (e.g.,  oil  and  gas 
development  or  user-pioneered  trails)  can  have  a  direct  impact  on  paleontological  resources,  wildlife 
habitat,  and  other  resource  values  because  the  road  or  trail  may  physically  pass  through  or  over  these 
resources  and  damage  or  destroy  them.  In  addition,  an  indirect  impact  from  road  and  trail  development 
may  occur  when  the  road  provides  access  to  a  previously  remote  and/or  inaccessible  location.  People 
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who  gain  access  may  inadvertently  damage  fragile  resources  or  disrupt  wildlife  during  sensitive  life 
stages. 

Managing  an  area  with  more  restrictive  VRM  classifications  (Classes  I  and  II)  would  result  in  adverse 
impacts  to  BLM-authorized  actions  that  create  surface  disturbance  or  contrast  with  the  visual  setting. 
Adverse  impacts  to  these  BLM-authorized  actions  in  areas  with  restrictive  VRM  classifications  would 
result  from  changes  to  the  size,  scope,  location,  required  mitigation,  or  BMPs  for  the  actions.  Managing 
an  area  with  more  restrictive  VRM  classifications  would  generally  result  in  beneficial  impacts  to  the 
important  and  relevant  resources  in  an  ACEC.  Requiring  additional  design  consideration  and  mitigation 
to  preserve  the  visual  setting  in  the  area  reduces  the  potential  for  facilities  or  development  that  could 
adversely  affect  important  and  relevant  resources.  Conversely,  managing  areas  with  less  restrictive 
VRM  classifications  (Classes  III  and  IV)  would  generally  result  in  adverse  impacts  to  values  of  concern, 
especially  if  the  values  of  concern  in  an  ACEC  are  associated  with  scenic  quality. 


Existing  ACECs  (No  Expansion  Proposed) 

Big  Cedar  Ridge 

Under  alternatives  A,  B,  D,  E,  and  F  the  BLM  manages  the  Big  Cedar  Ridge  area  (264  acres)  as  an  ACEC 
(Maps  84,  85,  and  87-89);  the  BLM  would  not  manage  it  as  an  ACEC  under  Alternative  C.  Paleontological 
resources  (in  the  form  of  paleobotanical  fossils  of  late  Cretaceous  age)  are  the  values  of  concern  in  the 
Big  Cedar  Ridge  area.  Threats  to  the  values  of  concern  in  this  area  include  potential  surface  disturbance 
from  mineral  and  ROW  development,  and  theft  and  vandalism  of  paleontological  resources. 

4.7. 1.3  Summary  of  Impacts  by  Alternative 

Management  under  alternatives  A,  B,  D,  E,  and  F  would  be  the  most  effective  for  protecting  the 
paleontological  values  of  concern  in  the  Big  Cedar  Ridge  area,  but  also  would  result  in  the  greatest 
restrictions  on  ROW  authorizations  and  mineral  development  in  the  area.  Alternative  C  would  be  less 
effective  for  protecting  the  values  of  concern,  but  would  be  more  beneficial  to  ROWs  and  other  surface- 
disturbing  activities  than  alternatives  A,  B,  D,  E,  and  F. 

4.7. 1.4  Detailed  Analysis  of  Alternatives 
Alternative  A 

Under  Alternative  A,  Big  Cedar  Ridge  area  is  an  ACEC  with  management  objectives  designed  to  protect 
and  maintain  paleontological  resources  and  provide  hands-on  educational  experiences  for  visitors  and 
groups. 

Under  Alternative  A,  restrictions  on  mineral  development  could  result  in  adverse  impacts  to  the  use  of 
these  resources  in  the  ACEC.  The  low  potential  for  most  mineral  resources  in  the  ACEC  minimizes  the 
potential  for  adverse  impacts  from  these  restrictions  on  mineral  development.  Restrictions  on  mineral 
development  would  benefit  the  paleontological  values  of  concern  in  the  ACEC. 

The  ACEC  is  withdrawn  from  appropriation  under  the  mining  laws  and  the  fossil  concentration  area  (264 
acres)  is  closed  to  mineral  materials  disposal.  Withdrawing  the  ACEC  could  result  in  adverse  impacts  to 
locatable  mineral  development  in  the  ACEC  by  prohibiting  development  of  these  minerals.  Flowever, 
the  likelihood  of  adverse  impacts  is  limited  because  of  the  low  occurrence  in  the  ACEC  for  bentonite  and 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-515 


Areas  of  Critical  Environmental  Concern 


gypsum  (the  only  locatable  minerals  currently  extracted  in  commercial  quantities  in  the  Planning  Area) 
and  low  development  potential  for  sand  and  gravel.  Withdrawing  the  Big  Cedar  Ridge  ACEC  would 
reduce  the  potential  for  destruction  or  degradation  of  paleontological  resources. 

Alternative  A  manages  the  ACEC  as  open  to  mineral  leasing  with  an  NSO  restriction  and  a  prohibition  of 
surface  disturbance  from  geothermal  exploration  and  development.  Allowing  mineral  leasing  with  an 
NSO  restriction  may  result  in  adverse  impacts  to  mineral  development  in  the  ACEC  by  requiring 
directional  drilling  or  other  development  techniques  that  may  limit  economically  feasible  recovery  of 
these  resources.  NSO  restrictions  would  benefit  the  ACEC  values  of  concern  by  reducing  the  potential 
for  destruction  or  degradation  of  paleontological  resources.  However,  the  low  development  potential 
for  oil  and  gas  and  the  historically  limited  interest  in  such  development  in  this  area  may  minimize 
impacts  to  and  from  oil  and  gas  development. 

Managing  the  ACEC  as  a  ROW  exclusion  area,  closing  it  to  the  use  of  heavy  equipment,  and  limiting 
motorized  vehicle  use  to  existing  roads  and  trails  would  result  in  adverse  impacts  to  these  resource  uses 
in  the  ACEC.  Restrictions  on  these  resource  uses  would  benefit  paleontological  resources  in  the  ACEC  by 
preventing  direct  disturbance  to  these  resources  and  by  limiting  the  potential  for  indirect  impacts  from 
theft  and  vandalism,  which  increases  with  accessibility. 

Management  that  allows  the  collection  of  fossils  and  provides  educational  research  opportunities 
(including  working  with  museums),  while  also  protecting  the  resource,  would  result  in  beneficial  impacts 
by  protecting  and  promoting  the  paleontological  values  of  the  area.  Allowing  the  use  of  hand  tools  in 
the  ACEC  to  collect  plant  fossils  for  research  and  casual  use  in  the  fossil  concentration  areas,  and  only 
allowing  mechanized  collection  on  a  case-by-case  basis  pending  approval,  would  further  increase 
benefits  to  paleontological  values  associated  with  research  and  allows  the  BLM  to  limit  the  use  of  heavy 
equipment  or  other  excavation  methods  that  could  destroy  or  degrade  resources. 

Site-specific  surveys  for  cultural  and  historic  resources  for  casual  use  collection  of  plant  fossils  are  not 
required.  Because  only  casual  use  collection  and  use  of  hand  tools  are  allowed  for  collection  of  fossils, 
these  activities  would  not  be  likely  to  result  in  the  destruction  of  cultural  or  historic  resources  if  they  are 
discovered. 

Providing  a  focus  area  for  recreational  collection  would  benefit  recreation  in  the  Planning  Area  by 
allowing  opportunities  for  legal  recreational  collection  of  common  fossils.  Recreational  collection  may 
result  in  long-term  adverse  impacts  to  paleontological  resources  in  the  ACEC  because  these  resources 
would  be  lost  to  scientific  and  educational  public  uses. 

Alternative  B 

The  management  of  and  impacts  from  designating  the  Big  Cedar  Ridge  ACEC  under  Alternative  B  are  the 
same  as  under  Alternative  A. 

Alternative  C 

Under  Alternative  C,  the  BLM  would  not  manage  the  Big  Cedar  Ridge  area  as  an  ACEC,  but  manages  it  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives.  Standard  guidelines 
related  to  surface-disturbing  activities  would  apply. 

Under  Alternative  C,  the  area  is  available  for  locatable  mineral  entry,  open  to  mineral  leasing  (with 
moderate  constraints  on  214  acres  and  standard  stipulations  on  the  remainder),  and  open  to  mineral 
materials  disposal.  Management  of  this  area  under  Alternative  C  would  be  the  least  restrictive  to 
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mineral  development,  and  may  result  in  the  greatest  adverse  impact  to  the  paleontological  values  of 
concern. 

Under  Alternative  C,  the  BLM  manages  the  Big  Cedar  Ridge  area  primarily  as  a  ROW  avoidance  area  (223 
acres),  and  manages  the  remaining  area  as  open  to  ROW  authorizations.  ROWs  are  allowed  under  this 
alternative,  which  would  result  in  an  increased  potential  for  damage  to  known  paleontological  resources 
compared  to  the  other  alternatives. 

Motorized  vehicle  use  is  limited  to  existing  roads  and  trails  under  this  alternative,  and  impacts  from 
travel  management  would  be  the  same  as  under  Alternative  A. 

Applicable  laws  and  regulations  and  the  management  described  in  Section  4.5.2  Paleontological 
Resources  control  the  collection  of  fossils  under  Alternative  C.  These  decisions  include  protective 
management,  such  as  surveying  and  monitoring  requirements  in  PFYC  5  formations,  but  generally  would 
provide  less  protection  for  the  paleontological  values  of  concern  than  the  other  alternatives. 

Alternative  D 

The  management  of  and  impacts  from  designating  the  Big  Cedar  Ridge  ACEC  under  Alternative  D  are  the 
same  as  under  Alternative  A. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Big  Cedar  Ridge  area  under  Alternative  E  would 
be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under  Alternative  B 
is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Big  Cedar  Ridge  area  under  Alternative  F  would 
be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  cave  and  karst 
resources  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Red  Gulch  Dinosaur  Tracksite 

Under  alternatives  A,  B,  D,  E,  and  F,  the  BLM  manages  the  Red  Gulch  Dinosaur  Tracksite  area  as  an  ACEC 
(1,798  acres)  (Maps  84,  85,  and  87-89);  the  BLM  would  not  manage  the  area  as  an  ACEC  under 
Alternative  C.  Paleontological  resources  (in  the  form  of  trace  fossils  of  early  Jurassic  age)  are  the  values 
of  concern  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC.  Threats  to  the  values  of  concern  in  this  area 
include  surface  disturbance  from  mineral  and  ROW  development,  and  theft  and  vandalism. 

4.7. 1.5  Summary  of  Impacts  by  Alternative 

Management  of  the  Red  Gulch  Dinosaur  Tracksite  ACEC  under  alternatives  A,  B,  D,  E,  and  F  would  be  the 
most  effective  for  protecting  the  paleontological  values  of  concern,  and  these  alternatives  would  result 
in  minimal  impacts  to  ROW  and  minerals  development  in  the  area.  Alternative  C,  which  does  not 
designate  the  Red  Gulch  Dinosaur  Tracksite  as  an  ACEC,  may  result  in  adverse  impacts  to  the 
paleontological  values  of  concern.  Management  under  Alternative  C  would  be  more  beneficial  to  ROWs 
and  other  surface-disturbing  activities  than  alternatives  A,  B,  D,  E,  and  F. 
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4.7. 1.6  Detailed  Analysis  of  Alternatives 
Alternative  A 

Under  Alternative  A,  management  objectives  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC  strive  to  protect 
and  maintain  the  paleontological  resources,  including  the  largest  dinosaur  tracksite  in  Wyoming  and 
other  Middle  Jurassic  fossil  deposits. 

Surface-disturbing  activities  are  prohibited  in  the  ACEC,  except  for  the  construction  of  roads,  trails, 
interpretive  signs,  and  other  facilities  to  enhance  public  education  and  recreation  and  activities  allowed 
under  a  paleontological  resources  use  permit. 

Prohibiting  or  restricting  surface-disturbing  activities  in  the  ACEC  would  result  in  adverse  impacts  to 
ROWS,  renewable  energy,  and  other  types  of  development.  Restrictions  on  surface-disturbing  activities 
would  reduce  the  potential  for  destruction  or  degradation  of  paleontological  resources  and  values. 
Under  Alternative  A,  restrictions  on  mineral  development  would  result  in  adverse  impacts  to  the  use  of 
these  resources  in  the  ACEC.  Under  Alternative  A,  withdrawing  the  Red  Gulch  Dinosaur  Tracksite  ACEC 
from  appropriation  under  the  mining  laws  and  managing  it  as  open  to  mineral  leasing  with  an  NSO 
restriction  in  the  Sundance  Formation  would  result  in  minimal  adverse  impacts  to  development  of 
mineral  resources,  as  no  mineral  development  has  been  proposed  in  this  area.  Withdrawing  the  ACEC 
could  result  in  minimal  impacts  on  locatable  mineral  development  in  the  ACEC,  particularly  in  areas 
where  gypsum  deposits  may  be  present.  Valid  existing  mining  claims  represent  valid  existing  rights  and 
would  not  be  affected  by  the  withdrawal  (see  Section  4.2.1  Locatable  Minerals).  The  development 
potential  for  oil  and  gas  in  the  ACEC  is  very  low  and  impacts  from  the  restrictions  on  mineral  leasing 
would  be  limited.  Due  to  the  low  potential  for  sand  and  gravel  across  the  entire  ACEC,  impacts  to 
mineral  materials  disposal  from  restricting  surface-disturbing  activities  in  the  ACEC  would  be  limited. 
Withdrawals  and  closures  to  mineral  development  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC  would 
reduce  the  potential  for  destruction  or  degradation  of  paleontological  values. 

Management  actions  restricting  motorized  vehicle  use  and  setting  paleontological  resources  use 
permitting  requirements  could  result  in  adverse  impacts  to  these  resource  uses  by  limiting  travel  and 
access  in  the  ACEC.  Restrictions  on  these  resource  uses  would  result  in  additional  protection  of  and 
benefits  to  the  paleontological  values  of  concern  in  the  ACEC.  Motorized  vehicle  restrictions  may 
benefit  paleontological  resources  by  reducing  the  potential  for  vehicle-caused  damage  to  near-surface 
paleontological  resources,  such  as  dinosaur  tracks,  and  limiting  unauthorized  access  to  important 
paleontological  sites.  All  scientific  and  educational  researchers  studying  the  dinosaur  tracks  or  working 
in  that  geologic  horizon  in  the  Red  Gulch  Dinosaur  Tracksite  ACEC  are  required  to  obtain  a 
paleontological  resources  use  permit.  Permit  requirements  would  protect  the  integrity  of  the  resources 
and  enable  the  advancement  of  scientific  knowledge  by  allowing  excavations  to  continue. 

Closing  the  interpretive  area  of  the  Red  Gulch  Dinosaur  Tracksite  ACEC  to  livestock  grazing  would  not 
affect  AUMs,  but  may  provide  additional  protection  for  near  surface  paleontological  resources  that  may 
be  damaged  by  the  passage  of  livestock. 

Prohibiting  the  use  of  heavy  equipment  and  chemical  and  dye  retardants  may  adversely  affect  the  ability 
to  control  wildland  fires  in  the  area.  Reducing  surface  disturbance  and  the  application  of  chemicals  that 
may  damage  exposed  dinosaur  tracks  would  be  beneficial  to  the  protection  of  these  resources. 

However,  reducing  available  suppression  tactics  for  wildland  fire  may  increase  its  area  and  severity, 
which  may  damage  paleontological  resources  close  to  the  surface. 
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Alternative  B 

The  management  of  and  impacts  from  the  Red  Gulch  Dinosaur  Tracksite  ACEC  under  Alternative  B  are 
the  same  as  under  Alternative  A. 

Alternative  C 

Under  Alternative  C,  the  BLM  does  not  manage  the  Red  Gulch  Dinosaur  Tracksite  area  as  an  ACEC;  the 
BLM  manages  the  area  in  accordance  with  multiple  use  principles  consistent  with  other  resource 
objectives. 

Under  Alternative  C,  the  area  is  open  to  locatable  mineral  entry,  mineral  leasing,  and  mineral  materials 
disposal.  There  would  be  moderate  constraints  on  oil  and  gas  development  in  a  portion  of  the  area 
(1,674  acres),  and  the  remainder  of  the  area  would  be  open  to  mineral  leasing  subject  to  standard  lease 
stipulations.  Alternative  C  includes  the  fewest  restrictions  on  mineral  development  and  would  result  in 
the  smallest  impact  on  the  development  of  these  resources.  This  management  would  result  in  the 
greatest  adverse  impacts  to  the  paleontological  values  of  concern  compared  to  the  other  alternatives. 

Management  of  the  area  under  Alternative  C  could  result  in  more  surface  disturbance  than  alternatives 
A  and  B.  Under  Alternative  C,  the  BLM  manages  the  Red  Gulch  Dinosaur  Tracksite  area  primarily  as  a 
ROW  avoidance  area  (1,674  acres)  or  open  to  ROW  authorizations.  Alternative  C  would  allow  for  more 
potential  ROW  development  in  the  area  compared  to  the  other  alternatives,  which  would  result  in  the 
greatest  potential  for  damage  to  near-surface  paleontological  resources,  although  standard  guidelines 
for  surface  disturbance  would  still  apply  under  this  alternative. 

Alternative  C  limits  motorized  vehicle  use  to  designated  roads  and  trails;  impacts  to  and  from  travel 
management  would  be  the  same  as  under  alternatives  A  and  B. 

Applicable  laws  and  regulations  and  the  management  described  in  Section  4.5.2  Paleontological 
Resources  control  the  collection  of  fossils  under  Alternative  C.  These  decisions  include  protective 
management,  such  as  surveying  and  monitoring  requirements  in  PFYC  5  formations,  but  generally  would 
provide  less  protection  for  the  paleontological  values  of  concern  than  the  other  alternatives. 

Alternative  D 

The  management  of  and  impacts  from  the  Red  Gulch  Dinosaur  Tracksite  ACEC  under  Alternative  D  are 
the  same  as  under  Alternative  A. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Red  Gulch  Dinosaur  Tracksite  area  under 
Alternative  E  would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis 
under  Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Red  Gulch  Dinosaur  Tracksite  area  under 
Alternative  F  would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis 
under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 
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Sheep  Mountain  Anticline 

Under  alternatives  A,  B,  D,  E,  and  F,  the  BLM  would  designate  the  Sheep  Mountain  Anticline  area  an 
ACEC  (11,520  acres)  (Maps  84,  85,  and  87-89),  and  would  not  designate  it  as  an  ACEC  under  Alternative 
C.  The  values  of  concern  in  the  Sheep  Mountain  Anticline  ACEC  are  geologic  features,  caves,  cultural 
resources,  and  scenic  qualities.  The  primary  geologic  feature  of  interest  in  the  ACEC  is  the  Sheep 
Mountain  Anticline,  a  classic  and  internationally  known  Laramide  structure.  Threats  to  the  resource 
values  in  this  area  include  surface  disturbance  from  mineral  and  ROW  development. 

4.7. 1.7  Summary  of  Impacts  by  Alternative 

Alternatives  A,  B,  D,  E,  and  F  would  be  the  most  effective  for  protecting  the  values  of  concern  in  the 
Sheep  Mountain  Anticline  area  because  they  would  restrict  locatable  mineral  development  and  prohibit 
surface-disturbing  activities  above  caves  and  cave  passages.  Restrictions  that  limit  surface  disturbance, 
particularly  under  alternatives  D  and  F,  would  reduce  the  potential  for  the  disturbance  of  cultural 
resources  and  adverse  impacts  to  the  geology  and  associated  scenic  qualities  of  the  area.  Flowever, 
these  alternatives  also  would  result  in  the  greatest  restrictions  to  mineral  development  and  other 
surface-disturbing  activities,  particularly  alternatives  B,  D,  E,  and  F,  which,  respectively,  either  manage 
the  ACEC  as  closed  to  mineral  leasing  or  impose  NSO/CSU  stipulations.  Alternative  C  would  be  least 
effective  for  protecting  the  values  of  concern,  but  would  be  more  beneficial  for  mineral  development 
and  other  surface-disturbing  activities. 

4.7. 1.8  Detailed  Analysis  of  Alternatives 
Alternative  A 

Under  Alternative  A,  the  BLM  manages  the  Sheep  Mountain  Anticline  to  protect  its  geologic  features 
and  its  recreational  and  interpretive  uses.  Management  for  the  area  is  designed  to  protect  outstanding 
scenic  values  while  continuing  to  provide  limited  developed  recreational  facilities  and  motorized  access. 

The  limited  development  potential  for  mineral  resources  in  the  ACEC  would  minimize  the  potential 
adverse  impacts  of  restrictions  on  mineral  development.  Restrictions  on  minerals  development  would 
benefit  the  values  of  concern  by  reducing  the  potential  degradation  of  resources  and  the  development 
of  facilities  and  infrastructure  that  would  impact  scenic  values. 

Under  Alternative  A,  the  BLM  withdraws  the  Sheep  Mountain  Anticline  ACEC  from  appropriation  under 
the  mining  laws  and  requires  a  plan  of  operations  for  existing  mining  claims  for  all  locatable  mineral 
exploration  (except  casual  use).  Withdrawing  the  ACEC  could  result  in  adverse  impacts  to  locatable 
mineral  development  by  prohibiting  new  claims— particularly  in  areas  of  potential  occurrence  for 
gypsum  (1,982  acres)  and  bentonite  (223  acres).  Valid  existing  mining  claims  represent  valid  existing 
rights  and  would  not  be  affected  by  the  withdrawal  (see  Section  4.2.1  Locatable  Minerals). 

Under  Alternative  A,  the  Sheep  Mountain  Anticline  ACEC  is  open  to  oil  and  gas  leasing  with  primarily 
major  and  moderate  constraints;  however,  the  low  development  potential  for  oil  and  gas  resources  in 
this  area  would  limit  potential  impacts  to  oil  and  gas  development  as  well  as  limit  development  that  may 
impact  the  values  of  concern  in  the  ACEC. 

Under  Alternative  A,  prohibiting  surface-disturbing  activities  such  as  geophysical  exploration  (except 
casual  use),  mineral  materials  disposal,  and  construction  activities  (except  those  related  to  development 
of  recreation  facilities  or  wildlife  habitat)  above  caves  and  cave  passages  would  result  in  adverse  impacts 
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to  these  resource  uses  by  limiting  these  activities  in  the  ACEC.  Surface-disturbing  activities  elsewhere  in 
the  ACEC  would  be  allowed,  subject  to  restrictions  on  such  activities  addressed  under  other  resources. 
The  low  potential  for  sand  and  gravel  in  most  of  the  ACEC  would  limit  adverse  impacts  to  mineral 
materials  disposal.  The  low  potential  for  sand  and  gravel  would  also  limit  mineral  material  extraction 
and  associated  adverse  impacts  to  cave  and  geologic  values. 

Limiting  motorized  travel  in  the  ACEC  to  designated  roads  and  trails  and  managing  the  area  for  the 
existing  semi-primitive  motorized  and  primitive  recreational  settings  would  result  in  adverse  impacts  to 
motorized  vehicle  use.  Limiting  motorized  travel  to  designated  roads  and  trails  would  reduce  the 
available  routes.  These  restrictions  would  maintain  or  enhance  the  recreational  settings  by  eliminating 
unnecessary  or  undesirable  vehicle  routes,  increasing  opportunities  for  nonmotorized  use,  and  allowing 
the  closure  of  routes  that  result  in  adverse  impacts  to  the  values  of  concern. 

Alternative  B 

With  the  exception  of  oil  and  gas  leasing,  management  and  impacts  under  Alternative  B  are  the  same  as 
those  under  Alternative  A. 

Under  Alternative  B,  managing  the  ACEC  as  closed  to  oil  and  gas  leasing  would  result  in  greater  adverse 
impacts  to  the  development  of  these  resources  than  under  Alternative  A.  The  low  to  very  low 
development  potential  for  oil  and  gas  in  the  ACEC  would  minimize  these  adverse  impacts.  Managing  the 
ACEC  as  closed  to  oil  and  gas  leasing  would  provide  more  protection  to  the  values  of  concern  than 
Alternative  A. 

Alternative  C 

Alternative  C  does  not  designate  the  Sheep  Mountain  Anticline  as  an  ACEC;  the  BLM  manages  the  area 
in  accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  open  to  locatable  mineral  entry  (except  172  acres),  mineral  leasing,  and  mineral  materials 
disposal  under  Alternative  C.  There  are  moderate  (358  acres)  or  major  (3,369  acres)  constraints  on  oil 
and  gas  development  in  most  of  the  area,  with  these  activities  subject  to  standard  restrictions  in  the 
remainder.  Minerals  management  under  Alternative  C  may  result  in  greater  development  of  these 
resources  and  therefore  greater  adverse  impacts  to  the  values  of  concern,  compared  to  the  other 
alternatives. 

Alternative  C  limits  motorized  vehicle  use  to  designated  roads  and  trails;  impacts  from  travel  would  be 
the  same  as  alternatives  A  and  B. 

Alternative  D 

Except  for  oil  and  gas  leasing,  restrictions  on  surface-disturbing  activities,  and  VRM,  management  and 
impacts  under  Alternative  D  would  be  the  same  as  under  Alternative  A. 

Under  Alternative  D,  the  BLM  applies  an  NSO  restriction  on  most  of  the  ACEC  and  a  CSU  on  the 
remainder.  This  management  could  result  in  greater  adverse  impacts  to  the  development  of  leasable 
minerals  than  Alternative  A,  but  these  adverse  impacts  would  be  minimized  because  of  the  low  to  very 
low  development  potential  for  oil  and  gas  in  the  area.  The  restrictions  on  leasable  minerals  would 
provide  greater  protection  to  the  values  of  concern  than  alternatives  A  and  C,  but  less  than 
Alternative  B. 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-521 


Areas  of  Critical  Environmental  Concern 


Under  Alternative  D,  the  BLM  manages  the  Sheep  Mountain  Anticline  ACEC  as  VRM  Class  II.  Although 
none  of  the  other  alternatives  includes  specific  VRM  for  this  ACEC,  the  area  is  VRM  Class  II  under 
alternatives  B  and  C  and  VRM  Classes  III  and  IV  (5,120  acres)  under  Alternative  A,  due  to  other  resource 
considerations.  Management  as  VRM  Class  II  would  require  changes  to  the  design  and  mitigation  of 
BLM-authorized  actions  that  could  result  in  adverse  impacts  in  the  form  of  additional  costs  and  delay  for 
discretionary  projects  in  the  ACEC.  Conversely,  this  VRM  could  benefit  the  values  of  concern, 
particularly  the  scenic  qualities,  by  reducing  or  mitigating  the  visual  contrast  of  BLM-authorized  actions. 

Alternative  D  imposes  more  restrictions  on  surface-disturbing  activities  than  alternatives  A  and  B.  In 
addition  to  surface  disturbance  restrictions  over  caves  and  cave  passages,  this  alternative  only  approves 
surface-disturbing  activities  elsewhere  in  the  ACEC  if  the  effects  can  be  mitigated.  Such  a  requirement 
would  benefit  geologic  and  related  scenic  values  of  concern  for  the  area  by  limiting  alterations  to  the 
visual  environment,  but  may  result  in  additional  delay  or  expense  for  range  improvements,  ROW 
authorizations,  and  other  surface-disturbing  activities. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Sheep  Mountain  Anticline  area  under 
Alternative  E  would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis 
under  Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Sheep  Mountain  Anticline  area  under 
Alternative  F  would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis 
under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Spanish  Point  Karst 

This  area  is  designated  an  ACEC  under  all  the  alternatives  (6,298  acres)  (Maps  84-89).  The  values  of 
concern  managed  for  in  the  Spanish  Point  Karst  ACEC  are  caves,  recreational  opportunities,  sinking 
stream  segments,  an  important  aquifer  recharge  area,  and  important  water  quality  functions.  Threats 
to  this  ACEC  include  surface  disturbance  from  mineral  and  ROW  development  and  aerial  spraying  of 
pesticides  onto  aquifer  recharge  areas.  Management  and  impacts  to  the  area  are  the  same  under  all 
alternatives. 

4.7. 1.9  Summary  of  Impacts  by  Alternative 

The  Spanish  Point  Karst  area  is  designated  as  an  ACEC  with  the  same  management  under  all  alternatives, 
and  impacts  to  the  ACEC  would  be  the  same  under  all  alternatives.  Restrictions  on  resource  uses  in  the 
ACEC  would  provide  protection  for  the  cave  and  karst  system,  important  aquifer  recharge  zone,  sinking 
stream  segments,  and  the  groundwater  quantity  and  quality  values  of  concern,  but  could  result  in 
adverse  impacts  to  the  restricted  resource  uses. 
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4.7.1.10  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

The  management  objective  for  the  Spanish  Point  Karst  area  is  the  protection  of  the  cave  and  karst 
system,  important  aquifer  recharge  zone,  sinking  stream  segments,  and  the  groundwater  quantity  and 
quality  the  area  provides.  Impacts  from  the  management  of  the  Spanish  Point  Karst  area  do  not  vary  by 
alternative.  Pursuing  agreements  for  the  cooperative  management  of  surface  activities  in  watersheds 
on  USFS-administered  and  private  lands  in  and  adjacent  to  the  Spanish  Point  Karst  ACEC  could  result  in 
beneficial  impacts  to  the  values  of  concern  in  the  area  by  coordinating  management  for  the  protection 
of  water  resources.  To  the  extent  possible,  the  BLM  also  maintains  compatible  management 
prescriptions  between  these  lands  and  those  administered  by  the  BLM. 

Restrictions  on  minerals  development  would  reduce  potential  adverse  impacts  from  activities  that  could 
degrade  values  of  concern.  Restrictions  on  minerals  development  include  withdrawing  the  ACEC  from 
appropriation  under  the  mining  laws,  closing  it  to  mineral  leasing,  and  geophysical  exploration.  The 
potential  for  all  mineral  resources  in  the  ACEC  is  low  to  very  low,  which  minimizes  adverse  impacts  to 
minerals  development. 

Managing  the  Spanish  Point  Karst  ACEC  as  a  ROW  avoidance  area  and  closing  it  to  motorized  vehicle  use 
would  have  direct  adverse  impacts  on  these  activities.  Restrictions  on  these  resource  uses  could 
enhance  protection  for  caves,  opportunities  for  primitive  recreation,  and  water  quality  by  minimizing 
surface  disturbance  and  the  potential  for  erosion  and  vegetation  loss  that  would  adversely  affect  these 
values. 

Under  all  alternatives,  managing  basal  vegetative  cover  to  maximize  (or  maintain)  ground  cover  in  good 
or  better  ecological  condition  would  benefit  water  quality  by  reducing  erosion  and  the  movement  of 
sediment  into  water  resources. 


Existing  ACECs  (and  Proposed  Expansions) 

Brown/Howe  Dinosaur  Area 

This  area  is  designated  an  ACEC  under  all  the  alternatives  (Maps  84-89).  The  BLM  manages  it  within  the 
existing  boundaries  under  alternatives  A,  C,  D,  and  F  (5,501  acres)  and  expand  it  by  15,233  acres  under 
alternatives  B  and  E.  Management  of  this  ACEC  would  vary  by  alternative.  The  values  of  concern 
managed  for  in  both  the  existing  and  expansion  area  of  the  Brown/Flowe  Dinosaur  Area  are 
paleontological  resources,  most  notably  dinosaur  fossils  from  the  suborder  Theropoda  and  Sauropoda. 
Threats  to  the  area  proposed  under  alternatives  A,  C,  D,  and  F  include  surface  disturbance  from  mineral 
and  ROW  development,  and  theft  and  vandalism;  threats  to  the  area  proposed  for  expansion  under 
alternatives  B  and  E  do  not  include  theft  and  vandalism. 

4.7.1.11  Summary  of  Impacts  by  Alternative 

Management  under  alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  paleontological 
values  of  concern  in  the  existing  Brown/Flowe  Dinosaur  Area  ACEC  and  the  proposed  expansion  area, 
but  also  place  the  most  restrictions  on  ROW  authorizations  and  mineral  development.  Impacts  under 
alternatives  A,  C,  D,  and  F  would  be  similar  and  would  be  less  restrictive  toward  mineral  resource 
development  in  the  existing  and  expansion  areas  than  under  alternatives  B  and  E.  Management  under 
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alternatives  A,  C,  D,  and  F  would  provide  less  protection  for  paleontological  values  compared  to  the 
expanded  Brown/Howe  Dinosaur  Area  ACEC  under  alternatives  B  and  E. 

4.7.1.12  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Under  all  alternatives,  mitigating  surface-disturbing  activities  in  the  Brown/Howe  Dinosaur  Area  ACEC 
would  benefit  the  protection  the  paleontological  values  of  concern. 

Prohibiting  the  sale  or  exchange  of  lands  in  the  ACEC,  unless  such  disposals  are  consistent  with 
management  objectives,  could  improve  the  effectiveness  and  efficiency  of  resource  management  and 
protection  in  the  area.  Allowing  exchanges  consistent  with  resource  objectives  (paleontological  values) 
would  allow  management  flexibility  to  acquire  high-value  paleontological  resources  in  the  area  while 
preventing  land  disposal  that  would  transfer  these  resources  out  of  BLM  management. 

Under  all  alternatives,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  would  reduce  the 
routes  available  for  recreational  and  other  uses.  Restrictions  on  motorized  travel  would  decrease  the 
potential  for  impacts  to  surface  paleontological  resources  by  allowing  the  closure  of  routes  that  result  in 
adverse  impacts  to  paleontological  values. 

All  alternatives  require  fencing  and  signing  of  quarry  sites  in  the  Brown/Howe  Dinosaur  Area  ACEC, 
which  would  benefit  visitor  safety  and  may  reduce  degradation  of  paleontological  values  from  human 
disturbance. 

All  alternatives  only  allow  fossil  collection,  excavation,  or  removal  in  the  Brown/Howe  Dinosaur  Area 
ACEC  under  a  permit  issued  by  the  Wyoming  BLM  State  Director  and  only  by  institutions  and  individuals 
engaged  in  BLM-approved  research,  museum,  or  educational  projects.  These  requirements  would  result 
in  beneficial  impacts  by  protecting  the  integrity  of  paleontological  resources  and  enabling  the 
advancement  of  scientific  knowledge  and  research  on  these  values  in  the  area. 

Alternative  A 

Allowing  surface-disturbing  activities  in  the  ACEC,  only  if  they  are  preceded  by  a  paleontological 
sensitivity  survey  and  monitored  during  construction,  when  necessary,  could  result  in  adverse  impacts 
to  ROW  and  minerals  development  and  other  surface-disturbing  activities.  The  survey  may  delay 
activities  or  require  mitigation  or  placement  to  limit  impacts  to  paleontological  values,  but  would 
continue  to  allow  some  activities  while  protecting  the  integrity  of  fossil-bearing  material  in  the  area. 
Restrictions  on  surface  disturbance  would  benefit  paleontological  values  of  concern  in  the  ACEC. 

Managing  the  Brown/Howe  Dinosaur  Area  ACEC  as  available  for  locatable  mineral  entry,  open  to 
mineral  leasing,  and  open  to  mineral  materials  disposal  would  benefit  these  resource  uses.  Allowing 
mineral  development  could  have  an  adverse  impact  on  the  paleontological  values  of  concern  in  the 
ACEC.  However,  the  low  potential  for  development  of  these  resources  (BLM  1994c)  would  minimize  the 
adverse  and  beneficial  impacts  of  allowing  locatable  mineral  entry.  Requiring  oil  and  gas  operations  and 
mineral  materials  disposal  to  conform  to  the  applicable  provisions  of  the  regulations  (43  CFR  3100)  and 
other  terms  and  conditions  determined  necessary  by  the  authorized  officer  to  avoid  damage  to  these 
resources  would  minimize  adverse  impacts  to  paleontological  resources.  Restrictions  from  the 
management  of  the  ACEC  and  other  resources  result  in  major  (411  acres)  and  moderate  (4,933  acres) 
constraints  on  oil  and  gas  development  in  this  area. 
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Under  Alternative  A,  the  Brown/Howe  Dinosaur  Area  ACEC  is  open  to  ROW  authorizations,  subject  to 
the  requirements  for  surface-disturbing  activities  described  above,  which  would  result  in  adverse 
impacts  to  paleontological  resources  in  the  ACEC.  Requiring  paleontological  sensitivity  surveys  before 
approving  minor  ROW  authorizations  in  the  Brown/Howe  Dinosaur  Area  ACEC  may  cause  long-term 
adverse  impacts  to  ROWs  by  increasing  authorization  processing  times  and  potentially  requiring 
mitigation,  relocation,  or  modification  of  facilities  if  paleontological  resources  are  found.  Due  to  the 
small  size  of  this  area  compared  to  the  size  of  the  Planning  Area,  these  impacts  may  be  minimal. 

Alternative  B 

Under  Alternative  B,  the  BLM  would  expand  the  Brown/Howe  Dinosaur  Area  ACEC  by  15,233  acres.  The 
management  and  impacts  described  under  Impacts  Common  to  All  Alternatives  and,  unless  otherwise 
noted,  under  Alternative  A,  would  apply  to  the  expanded  ACEC  area.  Expanding  the  ACEC  would 
increase  restrictions  on  resource  uses  in  the  area  and  increase  the  protection  of  the  paleontological 
values  of  concern  in  the  area. 

Under  Alternative  B,  restrictions  on  mineral  development  in  the  expanded  ACEC  could  result  in  greater 
adverse  impacts  to  the  use  of  these  resources  than  under  Alternative  A.  Restrictions  on  minerals 
development  would  result  in  greater  beneficial  impacts  to  paleontological  values  of  concern  compared 
to  Alternative  A. 

The  expanded  ACEC  is  withdrawn  from  appropriation  under  the  mining  laws,  closed  to  mineral  leasing, 
and  closed  to  mineral  materials  disposal  under  Alternative  B.  Withdrawal  from  locatable  mineral  entry 
could  result  in  adverse  impacts  to  the  use  of  mineral  resources  because  no  new  claims  could  be  staked; 
these  impacts  would  be  most  likely  to  occur  in  the  approximately  1,462  acres  of  known  or  potential 
occurrence  for  bentonite  and  3,079  acres  of  known  or  potential  occurrence  for  gypsum  in  the  expanded 
ACEC. 

The  development  potential  for  oil  and  gas  in  the  ACEC  is  very  low;  therefore,  adverse  impacts  to  this 
resource  use  from  the  restrictions  under  Alternative  B  are  unlikely  to  occur.  Adverse  impacts  from 
closing  the  area  to  mineral  materials  disposal  would  be  greatest  on  the  approximately  1,659  acres  of 
high-potential  for  sand  and  gravel.  Mineral  restrictions,  including  the  withdrawal,  under  Alternative  B 
would  result  in  greater  beneficial  impacts  to  paleontological  resources  in  the  area  compared  to 
Alternative  A  by  decreasing  mineral  activity  and  associated  disturbance  that  could  degrade 
paleontological  values.  Decreased  mineral  activity  also  may  reduce  new  roads  and  may  decrease  access 
opportunities  for  recreational  collectors  or  access  that  could  degrade  resource  values. 

Under  Alternative  B,  managing  the  ACEC  as  a  ROW  avoidance  area  would  result  in  greater  adverse 
impacts  to  this  resource  use  by  limiting  new  ROW  authorizations  in  the  ACEC.  Under  Alternative  A,  the 
area  proposed  for  expansion  under  Alternative  B  is  open  to  ROW  authorizations,  subject  to  the  standard 
requirements  for  surface-disturbing  activities  and  paleontological  resources.  The  more  restrictive  ROW 
management  under  Alternative  B  would  reduce  or  mitigate  surface  disturbance  and  would  provide  more 
protection  for  paleontological  resources  than  under  Alternative  A. 

Alternative  C 

The  management  of  and  impacts  from  the  Brown/Howe  Dinosaur  Area  ACEC  under  Alternative  C  are  the 
same  as  those  under  Alternative  A. 

Under  Alternative  C,  the  BLM  manages  the  area  proposed  for  expansion  under  Alternative  B  primarily  as 
a  ROW  avoidance  area  (11,047  acres),  with  only  a  small  portion  (4,186  acres)  open  to  ROW 
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authorization.  Therefore,  ROW  management  is  more  restrictive  than  under  Aiternative  A  and  impacts  to 
the  vaiues  of  concern  in  this  area  wouid  be  simiiar  to  those  under  Aiternative  B. 

Alternative  D 

The  management  of  and  impacts  from  the  Brown/Howe  Dinosaur  Area  ACEC  under  Aiternative  D  are  the 
same  as  those  under  Aiternative  A,  except  for  surface-disturbing  activities  and  VRM. 

Simiiar  to  Aiternative  A,  Aiternative  D  aiiows  surface-disturbing  activities  if  preceded  by  an  on-the- 
ground  survey  and  monitoring  in  aii  PFYC  4  and  5  formations;  therefore,  impacts  wouid  be  same  as 
under  Aiternative  A.  Compared  to  the  other  aiternatives,  Aiternative  D  may  resuit  in  fewer  adverse 
impacts  to  ROW  piacement  and  other  surface-disturbing  activities. 

Under  Aiternative  D,  adverse  impacts  to  iocatabie  and  ieasabie  minerai  uses  and  beneficiai  impacts  to 
paieontoiogicai  vaiues  of  concern  wouid  be  iess  than  under  Aiternative  B.  Under  Aiternative  D,  the  BLM 
manages  the  existing  ACEC  and  the  expansion  area  proposed  under  Aiternative  B  as  open  to  minerai 
materiais  disposai.  impacts  wouid  be  the  same  as  under  aiternatives  A  and  C. 

Under  Aiternative  D,  the  BLM  manages  the  Brown/Howe  Dinosaur  Area  ACEC  and  the  area  proposed  for 
expansion  under  Aiternative  B  as  ROW  avoidance  areas,  impacts  wouid  be  the  same  as  under 
Aiternative  B. 

Under  Aiternative  D,  the  BLM  manages  the  Brown/Howe  Dinosaur  Area  ACEC  and  the  area  proposed  for 
expansion  under  Aiternative  B  as  VRM  Ciass  iii.  Aithough  none  of  the  other  aiternatives  inciudes  specific 
VRM  for  this  ACEC,  managing  it  as  VRM  Ciass  iii  wouid  be  more  restrictive  than  VRM  Ciass  iV  under 
Aiternative  C  (10,201  acres)  and  iess  restrictive  than  VRM  Ciass  ii  under  aiternatives  A  and  B  (7,357  acres 
and  15,222  acres,  respectiveiy).  Management  as  VRM  Ciass  iii  wouid  aiiow  BLM-authorized  actions  that 
resuit  in  surface-disturbing  activities  with  reduced  mitigation  and  siting  restrictions,  and  reiated  benefits 
to  some  resource  uses  and  adverse  impacts  to  paieontoiogicai  resources,  compared  to  VRM  Ciass  i  and  ii 
areas. 

Alternative  E 

Management  of  and  impacts  to  vaiues  of  concern  in  the  Brown/Howe  Dinosaur  Area  under  Aiternative  E 
wouid  be  the  same  as  those  described  under  Aiternative  B;  therefore,  the  impacts  anaiysis  under 
Aiternative  B  is  representative  of  the  impacts  anticipated  under  Aiternative  E. 

Alternative  F 

Management  of  and  impacts  to  vaiues  of  concern  in  the  Brown/Howe  Dinosaur  Area  under  Aiternative  F 
wouid  be  the  same  as  those  described  under  Aiternative  D;  therefore,  the  impacts  anaiysis  for  cave  and 
karst  resources  under  Aiternative  D  is  representative  of  the  impacts  anticipated  under  Aiternative  F. 

Carter  Mountain 

The  BLM  designates  the  Carter  Mountain  area  as  an  ACEC  under  aiternatives  A,  D,  and  F  (10,867  acres) 
(Maps  84,  87,  and  89),  and  designates  and  expands  this  ACEC  area  by  5,706  acres  under  aiternatives  B 
and  E  (Maps  85  and  88).  The  BLM  does  not  designate  the  Carter  Mountain  area  as  an  ACEC  under 
Aiternative  C.  Management  of  this  area  varies  by  aiternative.  The  vaiues  of  concern  in  the  Carter 
Mountain  area  are  vegetation  and  wiidiife  resources,  inciuding  aipine  tundra  and  cruciai  winter  range. 
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Threats  to  this  area  include  surface  disturbance  from  mineral,  ROW,  and  renewable  energy 
development,  and  theft  and  vandalism  of  cultural  resources.  In  addition,  the  proposed  expansion  area 
under  alternatives  B  and  E  contains  cultural  features,  recreational  opportunities,  special  status  species 
habitat,  and  fragile  soils,  and  supports  watershed  functions.  Threats  to  the  expansion  area  are  the  same 
as  those  to  the  ACEC  under  Alternative  A,  except  that  they  do  not  include  theft  and  vandalism. 

4.7.1.13  Summary  of  Impacts  by  Alternative 

Management  under  alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  values  of 
concern  in  the  ACEC  and  expanded  ACEC  area.  Alternatives  B  and  E  place  the  greatest  restrictions  on 
ROW  authorizations,  mineral  development,  and  motorized  vehicle  use  of  any  of  the  alternatives. 
Alternatives  A  and  C  would  result  in  similar  adverse  and  beneficial  impacts.  Alternative  A  includes  more 
prohibitions  for  surface  disturbance  on  slopes,  and  more  restrictions  on  fire  and  fuels  and  recreation  site 
development  than  Alternative  C.  However,  the  restrictions  on  motorized  vehicle  use  and  VRM 
classifications  are  more  extensive  under  Alternative  C.  Both  alternatives  A  and  C  would  result  in  similar 
impacts  to  the  development  of  mineral  resources  in  the  area. 

4.7.1.14  Detailed  Analysis  of  Alternatives 
Alternative  A 

Prohibiting  surface-disturbing  activities  on  slopes  of  more  than  seven  percent  would  result  in  adverse 
impacts  on  the  ability  to  construct  range  improvements,  explore  and  develop  certain  minerals,  authorize 
ROWS,  and  perform  other  activities.  These  restrictions  could  reduce  surface-disturbing  activities,  which 
would  benefit  fragile  soils,  alpine  tundra,  crucial  winter  range,  and  the  control  of  invasive  species  that 
could  degrade  the  vegetation  and  wildlife  values  of  concern  in  the  ACEC.  Areas  with  steep  slopes  are 
particularly  prone  to  erosion  and  can  be  difficult  to  reclaim  following  surface  disturbance. 

Managing  the  Carter  Mountain  ACEC  as  available  for  mineral  entry,  open  to  minerals  leasing,  and  open 
to  mineral  materials  disposal  would  result  in  adverse  impacts  to  the  values  of  concern  by  increasing  the 
potential  for  surface-disturbing  activities  that  could  degrade  soils  and  disturb  vegetation  and  wildlife 
resources.  Managing  the  ACEC  as  primarily  open  to  these  types  of  mineral  development  could  benefit 
the  use  of  these  resources;  however,  the  low  potential  for  mineral  development  in  the  ACEC  would  also 
reduce  the  potential  for  adverse  impacts  to  the  values  of  concern.  There  would  be  major  constraints  on 
oil  and  gas  development  across  most  of  the  ACEC  (9,954  acres),  with  smaller  areas  of  closure  and 
moderate  constraints  across  the  remainder. 

Acquiring  840  acres  in  the  Carter  Mountain  ACEC  under  Alternative  A  could  result  in  long-term  beneficial 
impacts  in  the  ACEC  by  improving  the  effectiveness  and  consistency  of  management  for  the  area's 
watershed  and  habitat  values  through  consolidation  of  land  ownership. 

Under  Alternative  A,  managing  the  Carter  Mountain  ACEC  as  a  ROW  avoidance  area  applies  restrictions 
to  ROW  authorizations  and  would  result  in  adverse  impacts  to  ROW  authorizations  by  limiting  these 
authorizations  or  requiring  specific  lease  stipulations.  These  restrictions  could  benefit  the  values  of 
concern  by  reducing  development  and  increasing  impact  mitigation  measures.  Requiring  intensive 
mitigation  for  new  ROWs  would  further  benefit  the  values  of  concern  by  reducing  the  impacts  of  any 
new  ROWS  on  vegetation,  crucial  winter  range,  and  wildlife  using  the  area. 

Under  Alternative  A,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Carter 
Mountain  ACEC,  with  a  seasonal  closure  from  November  15  to  June  15  or  later  if  weather  or  road 
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conditions  are  unfavorable,  would  result  in  adverse  impacts  to  motorized  vehicle  use.  Adverse  impacts 
to  travel  may  be  minimized  because  the  BLM  commits  to  maintaining  existing  public  access  and  pursuing 
additional  access  opportunities  under  this  alternative.  Seasonal  restrictions  and  limiting  travel  to 
designated  roads  and  trails  would  benefit  the  values  of  concern  by  protecting  fragile  soils  and  alpine 
tundra  and  eliminating  disturbances  to  big  game  habitat  during  sensitive  periods.  Requiring  approval 
before  snow  is  removed  from  BLM-administered  roads  in  big  game  crucial  winter  range  would  further 
help  minimize  disturbance  to  wildlife. 

Prohibiting  the  construction  of  new  recreational  sites  and  restricting  the  use  of  heavy  equipment  in  the 
Carter  Mountain  ACEC  could  result  in  adverse  impacts  to  recreation  and  fire  and  fuels  management. 
Under  this  alternative,  restrictions  on  recreational  facility  development  may  affect  the  BLM's  ability  to 
provide  desired  recreation  experiences  in  the  area  for  those  seeking  more  middle-country  RSCC.  Heavy 
equipment  restrictions  may  result  in  difficulties  controlling  or  suppressing  wildland  fires  in  the  ACEC, 
although  the  use  of  prescribed  fire  to  control  fuels  is  allowed.  Restrictions  on  recreation  and  fire  and 
fuels  management  would  benefit  the  values  of  concern.  These  restrictions  would  prevent  surface- 
disturbing  activities  that  could  affect  wildlife  and  vegetation  to  protect  fragile  soils  and  alpine  tundra. 

Managing  the  Carter  Mountain  ACEC  as  VRM  Class  II  could  result  in  adverse  impacts  to  resource  uses  by 
limiting  certain  activities  in  the  ACEC.  Activities  such  as  range  improvement  projects  and  oil  and  gas 
facility  development  could  be  adversely  affected  because  no  activity  would  be  allowed  to  attract  the 
attention  of  the  casual  observer;  therefore  additional  mitigation  or  design  consideration  may  be 
required.  Management  as  VRM  Class  II  could  also  benefit  vegetation  and  wildlife  habitat  values  of 
concern  by  limiting  the  size  and  types  of  development  and  surface  disturbance  that  would  be  allowed, 
and  potentially  increasing  mitigation  for  activities  that  did  occur. 

Alternative  B 

Under  Alternative  B,  the  BLM  would  expand  the  Carter  Mountain  ACEC  by  5,706  acres.  Management 
and  impacts  described  for  Alternative  A,  except  for  mineral  and  recreational  facilities,  apply  to  the 
expanded  area  unless  otherwise  noted.  The  larger  size  of  the  expanded  ACEC  and  the  expansion  of 
common  management  to  include  this  area  means  that  the  impacts  from  such  management  would  be 
comparatively  larger  under  Alternative  B  than  under  Alternative  A. 

Under  Alternative  B,  restrictions  on  mineral  development  would  result  in  adverse  impacts  to  the  use  of 
these  resources.  The  ACEC  is  withdrawn  from  appropriation  under  the  mining  laws,  closed  to  mineral 
leasing,  and  closed  to  mineral  materials  disposal.  The  known  or  potential  occurrence  for  gypsum  and 
bentonite  in  the  ACEC  is  low;  therefore,  adverse  impacts  to  the  use  of  these  resources  would  be 
minimal.  Managing  the  ACEC  as  closed  to  oil  and  gas  development  could  result  in  the  greatest  adverse 
impacts  of  any  alternative  because  1,780  acres  with  moderate  development  potential  for  oil  and  gas 
would  be  closed  to  leasing;  the  remainder  of  the  ACEC  has  very  low  development  potential.  Likewise, 
closure  to  mineral  materials  disposal  could  result  in  the  greatest  adverse  impacts  of  any  alternative  on 
the  1,872  acres  with  high-potential  for  sand  and  gravel  in  the  ACEC.  Minerals  management  under 
Alternative  B  is  more  restrictive  than  under  Alternative  A  and  could  result  in  greater  adverse  impacts  to 
mineral  resources  by  further  limiting  development.  Restrictions  on  minerals  development  could  benefit 
the  values  of  concern.  Under  Alternative  A,  the  area  proposed  for  expansion  under  Alternative  B  is 
available  for  locatable  mineral  entry  and  open  to  mineral  leasing.  Under  Alternative  B,  more  restrictive 
management  limiting  surface  disturbance  from  minerals  development  would  result  in  greater  beneficial 
impacts,  compared  to  Alternative  A,  in  the  existing  and  expansion  areas  on  the  vegetation,  soils,  big 
game  crucial  winter  range,  and  cultural  and  recreational  values  of  concern  for  these  areas. 
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Managing  the  Carter  Mountain  ACEC  expansion  area  as  a  ROW  avoidance  area,  limiting  motorized 
vehicle  use  to  designated  roads  and  trails,  and  managing  the  area  as  VRM  Class  II  would  result  in  more 
restrictive  management  than  under  Alternative  A.  Under  Alternative  A,  the  area  proposed  for  expansion 
under  Alternative  B  is  managed  as  a  ROW  avoidance  area.  Under  Alternative  B,  increasing  resource  use 
restrictions  could  result  in  greater  adverse  impacts  to  ROW  authorizations,  travel,  and  development 
activities  compared  to  Alternative  A.  Managing  the  expansion  area  as  VRM  Class  II  places  additional 
stipulations  on  the  types  and  locations  of  activities  that  would  be  allowed  in  the  ACEC  compared  to 
Alternative  A.  Under  Alternative  A,  the  BLM  manages  the  area  proposed  for  expansion  under 
Alternative  B  as  VRM  Class  IV  (4,348  acres)  or  Class  II  (1,358  acres).  Managing  the  existing  and 
expansion  areas  as  VRM  Class  II  under  Alternative  B  would  maintain  the  visual  environment  more  than 
Alternative  A  and  provide  the  greatest  benefits  to  recreational  and  other  uses  compared  to  the  other 
alternatives. 

Restricting  travel  to  designated  roads  and  trails  in  this  area  provides  more  protection  than  Alternative  A 
for  fragile  soils,  vegetation  communities,  wildlife  habitat,  watershed  functions,  and  cultural  resources. 
Under  Alternative  A,  the  BLM  limits  motorized  vehicle  use  in  the  area  proposed  for  expansion  under 
Alternative  B  to  existing  roads  and  trails  (5,135  acres),  and  limits  the  remainder  to  designated  roads  and 
trails  (571  acres). 

Alternative  B  allows  the  construction  of  recreational  facilities  to  address  visitor  health  and  safety,  use 
and  user  conflicts,  and  resource  protection,  which  could  result  in  greater  beneficial  impacts  to 
recreational  values  than  under  Alternative  A.  This  management  may  also  increase  surface  disturbance 
and  visitation  to  sensitive  areas  compared  to  Alternative  A,  which  may  result  in  adverse  impacts  to  the 
non-recreational  values  of  concern. 

Alternative  C 

Under  Alternative  C,  the  BLM  does  not  designate  the  Carter  Mountain  as  an  ACEC,  and  manages  it  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

Management  under  Alternative  C  has  the  lowest  potential  to  adversely  impact  the  development  of  oil 
and  gas  resources  and  ROW  authorizations.  Similar  to  Alternative  A,  the  area  would  be  available  for 
locatable  mineral  entry,  open  to  mineral  leasing,  and  open  to  mineral  materials  disposal.  Constraints  on 
oil  and  gas  development  would  be  lowest  under  this  alternative,  with  moderate  constraints  on  oil  and 
gas  development  throughout  most  of  the  area  (15,563  acres),  with  major  constraints  on  the  remainder. 
Under  Alternative  C,  the  BLM  manages  the  Carter  Mountain  area  as  open  to  ROW  authorizations. 
Standard  guidelines  related  to  surface  disturbance  would  apply.  These  resource  uses  would  result  in 
additional  surface  disturbance  in  the  area  compared  to  alternatives  A  and  B,  leading  to  potential 
damage  to  the  identified  values  of  concern. 

Applying  only  the  standard  guidelines  for  surface-disturbing  activities  under  Alternative  C  would  reduce 
the  beneficial  impacts  on  the  protection  of  fragile  soils,  scenic  quality,  vegetation  communities,  wildlife 
habitat,  watershed  functions,  and  cultural  resources  compared  to  the  other  alternatives. 

Managing  motorized  vehicle  use  as  limited  to  designated  roads  and  trails  (5,135  acres)  or  with  seasonal 
restrictions  (11,438  acres)  would  result  in  impacts  similar  to  those  under  Alternative  A  for  the  existing 
ACEC.  Travel  management  in  the  proposed  expansion  area  under  alternatives  B  and  D  is  more 
restrictive  than  under  Alternative  C  and,  therefore.  Alternative  C  may  result  in  fewer  adverse  impacts  to 
travel.  Compared  to  Alternative  A,  management  of  motorized  vehicle  use  under  Alternative  C  may 
result  in  fewer  adverse  impacts  to  the  values  of  concern. 
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Under  Alternative  C,  the  BLM  manages  the  Carter  Mountain  area  as  VRM  Class  II,  and  impacts  would  be 
the  similar  to  those  under  Alternative  B. 

Alternative  D 

Management  of  and  impacts  from  the  Carter  Mountain  ACEC  under  Alternative  D  are  the  same  as  under 
Alternative  A,  with  the  exceptions  described  below. 

Management  of  and  impacts  to  travel  in  the  ACEC  and  the  area  proposed  for  expansion  under 
Alternative  D  is  the  same  as  under  Alternative  B.  Unlike  alternatives  A  and  B,  this  alternative  does  not 
pursue  additional  public  access  to  the  area,  which  may  reduce  the  beneficial  impacts  to  public  access 
described  for  Alternative  A. 

Alternative  D  would  consider  the  acquisition  of  other  parcels  from  willing  sellers  in  the  Carter  Mountain 
area.  Such  acquisitions  may  result  in  additional  long-term  beneficial  impacts  to  management  for  the 
area's  watershed  and  habitat  values  compared  to  Alternative  A. 

Under  Alternative  D,  the  BLM  manages  ROW  authorizations  in  the  Carter  Mountain  ACEC  and  the 
expansion  area  proposed  under  Alternative  B  the  same  as  under  Alternative  B.  However,  unlike 
alternatives  A  and  B,  intensive  mitigation  is  not  required  for  additional  ROW  authorizations,  and 
associated  adverse  impacts  to  ROW  authorizations  and  beneficial  impacts  to  habitat  and  sensitive 
wildlife  from  this  mitigation  would  not  occur.  Alternative  D  allows  some  surface-disturbing  activities 
other  than  mineral  leasing  or  ROW  throughout  the  ACEC  if  the  effects  on  alpine  tundra  could  be  avoided 
or  mitigated  based  on  site-specific  analysis.  Compared  to  alternatives  A  and  B,  allowing  the  construction 
of  range  improvements  and  other  surface-disturbing  activities  throughout  the  ACEC  would  reduce 
adverse  restrictions  to  these  resource  uses  and  would  reduce  the  benefits  of  prohibiting  these  activities 
in  habitat  and  alpine  tundra  on  steep  slopes. 

Impacts  from  the  construction  of  recreational  facilities  would  the  same  as  under  Alternative  B. 

Under  Alternative  D,  the  management  of  mineral  resources  is  generally  more  restrictive  than 
alternatives  A  and  C,  but  less  than  Alternative  B.  Alternative  D  withdraws  a  smaller  portion  of  the  ACEC 
from  locatable  mineral  entry  (4,998  acres)  than  Alternative  B,  but,  similar  to  Alternative  B,  the  BLM 
manages  the  entire  area  as  closed  to  oil  and  gas  leasing.  Like  Alternative  B,  adverse  impacts  could  occur 
to  oil  and  gas  development  on  1,780  acres  with  moderate  development  potential  that  would  be  closed 
to  leasing.  Similar  to  alternatives  A  and  C,  the  entire  area  is  available  for  mineral  materials  disposal. 
Overall,  the  management  of  locatable  mineral  entry  and  mineral  materials  disposal  would  have  similar 
beneficial  and  adverse  impacts  as  Alternative  A,  while  the  management  of  oil  and  gas  leasing  would 
have  similar  beneficial  and  adverse  impacts  as  Alternative  B. 

VRM  classifications  and  associated  impacts  in  the  Carter  Mountain  ACEC  and  the  expansion  area 
proposed  under  Alternative  D  are  the  same  as  under  Alternative  B. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Carter  Mountain  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 
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Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Carter  Mountain  area  under  Alternative  F  would 
be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  cave  and  karst 
resources  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Five  Springs  Falls 

The  BLM  designates  the  Five  Springs  Falls  area  as  an  ACEC  under  alternatives  A,  D,  and  F  (163  acres) 
(Maps  84,  87,  and  89)  and  designates  and  expands  this  ACEC  area  by  1,646  acres  under  alternatives  B 
and  E  (Maps  85  and  88).  The  BLM  would  not  designate  the  Five  Springs  Falls  ACEC  or  its  expansion  area 
as  an  ACEC  under  Alternative  C.  Management  of  this  area  would  vary  by  alternative.  The  values  of 
concern  in  the  Five  Springs  Falls  ACEC  include  special  status  species  plants  and  scenic  and  recreational 
features.  In  addition,  the  proposed  expansion  area  contains  geologic  features  and  is  managed  to 
improve  public  awareness  of  natural  geologic  hazards  in  the  area.  Threats  in  the  area  of  the  ACEC 
proposed  under  alternatives  A  and  D  include  damage  to  rare  and  endemic  plants  caused  by  recreation. 
Threats  to  the  expansion  area  proposed  under  Alternative  B  include  surface  disturbance  from  mineral 
and  ROW  development. 

4.7.1.15  Summary  of  Impacts  by  Alternative 

Management  under  alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  special  status 
plant  species,  scenic,  recreational,  and  geologic  values  of  concern  within  the  ACEC  boundary  designated 
under  alternatives  A,  D,  and  F,  and  the  expanded  ACEC  designated  under  alternatives  B  and  E. 
Alternatives  B  and  E  also  would  result  in  the  greatest  restrictions  on  surface-disturbing  activities  and 
mineral  development  because  the  extent  of  the  area  to  which  this  management  is  applied  would  be 
greater  than  under  alternatives  A,  D,  and  F.  Alternative  C  would  be  less  effective  for  protecting  the 
values  of  concern  in  the  ACEC  and  in  the  ACEC  expansion  area.  Alternative  C  would  be  more  beneficial 
than  the  other  alternatives  to  ROW  authorizations  and  other  uses  that  require  surface  disturbance. 

4.7.1.16  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  prohibits  surface-disturbing  activities  such  as  geophysical  exploration  (except  casual  use) 
and  construction  activities  (except  those  related  to  development  of  recreation  or  interpretive  areas 
dealing  with  rare  plants).  Prohibiting  surface-disturbing  activities  would  result  in  adverse  impacts  by 
limiting  these  activities.  This  restriction  would  benefit  special  status  plant  species  and  scenic  and 
recreational  values  of  concern  in  the  ACEC. 

Withdrawing  the  ACEC  from  appropriations  under  the  mining  laws  would  result  in  minimal  adverse 
impacts  to  locatable  minerals  because  there  are  few  areas  of  known  and  potential  occurrence  for 
gypsum  and  bentonite  in  the  ACEC.  The  Five  Springs  Falls  ACEC  is  open  to  exploration  and  development 
of  salable  minerals  and  leasable  minerals  are  open  with  an  NSO  restriction.  Flowever,  there  is  no 
identified  development  potential  for  oil  and  gas  and  there  is  low  potential  for  sand  and  gravel  within  this 
ACEC.  Therefore,  impacts  would  be  minimal  for  these  minerals. 

Under  Alternative  A,  managing  the  Five  Springs  Falls  ACEC  as  a  ROW  avoidance  area  could  result  in 
adverse  impacts  to  this  resource  use  by  limiting  new  ROW  authorizations  in  the  ACEC.  ROW 
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management  that  reduces  or  mitigates  surface  disturbance  may  help  protect  scenic  and  recreational 
values  of  concern.  Requiring  intensive  mitigation  for  new  ROWs  would  further  benefit  these  values  by 
reducing  the  impacts  of  new  ROWs. 

Limiting  motorized  travel  in  the  ACEC  to  designated  roads  and  trails  would  result  in  adverse  impacts  to 
motorized  vehicle  use.  This  travel  restriction  would  reduce  the  available  routes  and  would  allow  the 
closure  of  routes  that  result  in  adverse  impacts  to  the  values  of  concern. 

Under  Alternative  A,  restricting  the  use  of  heavy  equipment  in  the  Five  Springs  Falls  ACEC  may  result  in 
adverse  impacts  to  fire  and  fuels  management  by  limiting  the  ability  to  effectively  and  efficiently  control 
wildland  fires  in  the  ACEC.  Restricting  these  surface-disturbing  activities  would  result  in  beneficial 
impacts  by  limiting  potential  degradation  or  destruction  of  the  values  of  concern.  Flowever,  limiting 
available  options  to  control  the  spread  or  severity  of  wildfire  may  result  in  more  catastrophic  wildfires. 

Alternative  B 

Alternative  B  expands  the  Five  Springs  Falls  ACEC  by  1,646  acres.  Management  and  impacts  described 
for  Alternative  A,  with  the  exception  of  minerals,  would  apply  to  the  expanded  area  unless  otherwise 
noted.  The  larger  size  of  the  expanded  ACEC,  and  the  expansion  of  common  management  to  include 
this  area,  would  result  in  similar  types  of  impacts  to  Alternative  A,  but  to  a  greater  extent. 

Withdrawing  the  expansion  area  from  appropriation  under  the  mining  laws  could  result  in  greater 
adverse  impacts  than  Alternative  A;  however,  no  locatable  mineral  development  is  anticipated  in  this 
ACEC  due  to  the  absence  of  areas  of  known  or  potential  occurrence.  Valid  existing  mining  claims 
represent  valid  existing  rights  and  would  not  be  affected  by  the  withdrawal,  although  no  new  claims 
could  be  staked.  This  withdrawal  could  benefit  the  values  of  concern  by  reducing  the  impacts  of  surface 
disturbance.  The  degree  of  impacts  from  this  withdrawal  would  be  greater  than  under  Alternative  A, 
under  which  not  withdrawing  the  area  and  allowing  the  staking  of  mining  claims  may  result  in  adverse 
impacts  to  special  status  plant  species  habitat  and  scenic  quality  due  to  disturbance  associated  with 
mineral  development.  Managing  the  ACEC  as  closed  to  mineral  leasing  and  closing  it  to  mineral 
materials  disposal  would  result  in  minimal  adverse  impacts  because  the  development  potential  for  oil 
and  gas  ranges  from  low  to  none  and  the  potential  for  sand  and  gravel  is  low.  Both  the  adverse  and 
beneficial  impacts  of  these  actions  would  be  greater  than  for  the  existing  area  and  the  expansion  area 
than  under  Alternative  A,  under  which  the  BLM  manages  the  area  as  open  to  mineral  leasing  and 
mineral  materials  disposal. 

Managing  the  existing  and  expansion  area  of  the  Five  Springs  Falls  ACEC  as  a  ROW  avoidance  area  would 
result  in  greater  adverse  and  beneficial  impacts  than  under  Alternative  A,  under  which  the  expansion 
area  is  primarily  open  to  ROW  authorizations. 

As  under  Alternative  A,  Alternative  B  limits  motorized  vehicle  use  in  the  existing  and  expansion  area  of 
the  Five  Springs  Falls  ACEC  to  designated  roads  and  trails. 

Alternative  C 

Under  Alternative  C,  the  BLM  does  not  designate  the  area  as  an  ACEC,  and  manages  it  in  accordance 
with  multiple  use  principles  consistent  with  other  resource  objectives. 

Alternative  C  includes  the  least  restrictions  on  mineral  development  because  the  area  is  available  for 
locatable  mineral  entry,  open  to  mineral  leasing,  and  open  for  mineral  materials  disposal.  Impacts  to 
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values  of  concern  in  the  Five  Springs  Falls  area  from  the  development  of  minerals  would  be  similar  to 
those  under  Alternative  A. 

Management  under  this  alternative  is  likely  to  result  in  the  least  adverse  impacts  to  ROW  authorizations 
because  the  area  is  primarily  open  to  ROW  authorizations  and  other  surface-disturbing  activities. 
Standard  guidelines  related  to  surface-disturbing  activities  would  apply,  but  there  would  be  more 
surface  disturbance  in  the  area  compared  to  alternatives  A  and  B,  increasing  the  potential  for  damage  to 
values  of  concern. 

Under  Alternative  C,  the  BLM  limits  motorized  vehicle  use  to  designated  roads  and  trails  (1,646  acres) 
and  closes  some  areas  to  motorized  travel  (163  acres).  Impacts  from  travel  management  would  be 
similar  to  Alternative  A. 

Alternative  D 

Under  Alternative  D,  management  of  and  impacts  from  the  Five  Springs  Falls  ACEC  would  be  the  same  as 
under  Alternative  A,  with  the  exceptions  identified  below. 

As  under  Alternative  B,  the  BLM  closes  the  existing  Five  Springs  Falls  ACEC  to  mineral  materials  disposal 
and  mineral  leasing  under  Alternative  D.  Therefore,  impacts  under  Alternative  D  would  be  the  same  as 
under  Alternative  B  in  this  area.  Similar  to  Alternative  C,  the  area  proposed  for  expansion  under 
Alternative  B  would  be  available  for  locatable  mineral  entry,  primarily  open  to  oil  and  gas  leasing  with 
moderate  constraints  (1,526  acres),  and  open  to  mineral  materials  disposal.  Under  Alternative  D, 
impacts  from  the  management  of  mineral  exploration  and  development  in  the  Alternative  B  expansion 
area  would  be  similar  to  Alternative  C. 

As  under  Alternative  B,  under  Alternative  D  the  BLM  manages  the  existing  Five  Springs  Falls  ACEC  and 
the  expansion  area  proposed  under  Alternative  B  as  a  ROW  avoidance  area.  Flowever,  unlike 
Alternative  B,  intensive  mitigation  is  not  required  for  additional  ROW  authorizations.  The  additional 
potential  for  adverse  impacts  to  ROWs  and  benefits  to  special  status  plants  species  and  scenic  and 
recreational  features  from  this  additional  mitigation  would  not  occur  under  this  alternative. 

As  under  Alternative  A,  the  existing  area  of  the  Five  Springs  Falls  ACEC  and  the  expansion  area  proposed 
under  Alternative  B  are  limited  to  designated  roads  and  trails  under  Alternative  D;  impacts  from  this 
management  would  be  the  same  as  described  under  Alternative  A. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Five  Springs  Falls  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Five  Springs  Falls  area  under  Alternative  F 
would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  under 
Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 
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Little  Mountain 

Under  Alternative  A,  the  BLM  designates  the  Little  Mountain  area  as  an  ACEC  (21,476  acres)  (Map  84) 
and  designates  and  expands  the  area  by  50,575  acres  under  alternatives  B  and  E  (Maps  85  and  88).  The 
BLM  does  not  designate  these  areas  as  ACECs  under  Alternative  C.  Under  alternatives  D  and  F  (Maps  87 
and  89),  the  BLM  designates  the  ACEC  with  the  Alternative  A  boundaries,  and  manages  the  area 
proposed  for  expansion  under  alternatives  B  and  E  as  the  Craig  Thomas  Little  Mountain  SMA  (Maps  85 
and  88).  Although  the  Craig  Thomas  Little  Mountain  SMA  would  maintain  its  existing  designation  under 
all  the  alternatives,  the  BLM  only  proposes  special  management  for  this  area  under  alternatives  D  and  F. 
Management  of  this  area  would  vary  by  alternative.  Values  of  concern  for  this  area  includes  caves, 
cultural  and  paleontological  resources,  and  scenic  qualities.  In  addition,  the  proposed  expansion  area 
contains  wildlife  and  vegetation  resources,  including  big  game  and  special  status  species  habitat  and 
important  plant  populations.  Threats  to  the  ACEC  and  SMA  include  surface  disturbance  from  mineral 
(including  gravel  pits,  uranium,  and  limestone)  and  ROW  development,  timber  extraction,  recreational 
and  OFIV  use,  and  invasive  species,  which  affect  habitat  for  special  status  species  and  have  the  potential 
to  disturb  wintering  wildlife. 

4.7.1.17  Summary  of  Impacts  by  Alternative 

Management  under  alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  caves,  cultural 
and  paleontological  resources,  scenic,  wildlife,  and  vegetation  values  of  concern.  ACEC  alternatives  A,  D, 
and  F,  and  ACEC  expansion  or  SMA  alternatives  B,  D,  E,  and  F  would  be  the  most  effective  for  protecting 
the  values  of  concern  because  they  allow  the  least  development.  Alternatives  B  and  E  implement  the 
greatest  restrictions  on  surface-disturbing  activities,  mineral  development,  ROW  authorizations,  and 
motorized  travel  on  the  largest  area,  resulting  in  the  greatest  adverse  impacts  to  these  resource  uses. 
Alternatives  D  and  F  would  result  in  impacts  similar  to  alternatives  B  and  E,  although  the  adverse 
impacts  to  mineral  leasing  and  locatable  mineral  entry  and  the  beneficial  impacts  to  the  values  of 
concern  from  restricting  these  mineral  uses  would  both  be  less  under  alternatives  D  and  F.  Alternative  C 
would  be  the  least  effective  for  protecting  the  values  of  concern  in  the  ACEC  area  designated  under 
alternatives  A,  D,  and  F,  and  the  ACEC  expansion  or  SMA  areas  proposed  under  alternatives  B,  D,  E,  and 
F,  respectively.  Alternative  C  would  be  more  beneficial  to  mineral  development,  ROW  authorizations, 
and  motorized  travel  than  the  other  alternatives. 

4.7.1.18  Detailed  Analysis  of  Alternatives 
Alternative  A 

Under  Alternative  A,  the  Little  Mountain  ACEC  is  available  for  locatable  mineral  entry,  which  could  result 
in  long-term  adverse  surface-disturbance  impacts  to  the  cultural,  paleontological,  and  scenic  values  of 
concern  for  this  area.  As  with  all  ACECs,  the  BLM  has  the  ability  to  institute  case-by-case  withdrawals 
that  may  result  in  beneficial  impacts  to  the  values  of  concern  by  allowing  for  the  protection  of  important 
sites.  All  cave  and  karst  areas  in  the  Planning  Area  also  are  withdrawn  from  appropriation  under  the 
mining  laws,  which  would  protect  the  Florsethief,  Natural  Trap,  and  other  caves  in  the  ACEC.  Allowing 
locatable  mineral  entry  would  benefit  this  resource  use,  particularly  areas  of  known  potential  for 
gypsum  occurrence  (3,154  acres). 

Alternative  A  manages  the  ACEC  as  open  to  oil  and  gas  leasing  with  an  NSO  restriction  on  the  areas 
above  these  caves.  Allowing  mineral  leasing  with  an  NSO  restriction  could  have  adverse  impacts  on 
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mineral  leasing  in  the  ACEC  by  requiring  directional  drilling  or  other  development  techniques  that  may 
limit  economically  feasible  recovery  of  these  resources.  NSO  restrictions  would  benefit  the  values  of 
concern  in  the  ACEC  by  reducing  their  potential  for  destruction  or  degradation. 

Under  Alternative  A,  the  Little  Mountain  ACEC  is  managed  as  a  ROW  avoidance  area,  which  could  result 
in  adverse  impacts  to  ROW  authorizations.  Managing  the  ACEC  as  a  ROW  avoidance  area  and  requiring 
intensive  mitigation  for  new  ROWs  could  also  benefit  the  values  of  concerns  by  reducing  the  impact  of 
new  ROWS  on  caves,  cultural  and  paleontological  resources,  and  scenic  quality  values  of  concern. 

Under  Alternative  A,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  would  limit  access  and 
opportunities  for  travel.  Travel  management  under  Alternative  A  may  result  in  beneficial  impacts  to  the 
values  of  concern  by  eliminating  routes  that  damage  resources  and  limiting  access  to  sensitive  cultural, 
paleontological,  and  cave  areas.  Placing  warnings  signs  around  safety  hazards  in  the  Little  Mountain 
ACEC  to  warn  the  public  of  health  and  safety  hazards  posed  by  radioactivity  at  uncovered  mine 
entrances  and  adits  would  benefit  visitor  health  and  safety  in  the  area. 

Alternative  B 

Alternative  B  would  expand  the  Little  Mountain  ACEC  by  50,575  acres.  Management  and  impacts 
described  for  Alternative  A  would  apply  to  the  expanded  area  unless  otherwise  noted.  The  larger  size  of 
the  expanded  ACEC,  and  the  expansion  of  common  management  to  include  this  area,  would  result  in 
similar  types  of  impacts,  but  to  a  greater  extent  than  Alternative  A. 

Under  Alternative  B,  restrictions  on  mineral  development  would  result  in  adverse  impacts  to  the  use  of 
these  resources.  The  ACEC  is  withdrawn  from  appropriation  under  the  mining  laws  and  closed  to 
mineral  leasing  within  the  entire  Little  Mountain  ACEC.  Withdrawing  the  entire  ACEC  under  Alternative 
B  could  have  the  greatest  adverse  impacts  on  locatable  mineral  development  due  to  the  withdrawal  of 
13,264  acres  with  known  gypsum  occurrence.  Withdrawal  would  eliminate  the  potential  to  develop 
locatable  minerals  because  no  new  claims  could  be  staked;  valid  existing  mining  claims  represent  valid 
existing  rights  and  would  not  be  affected  by  the  withdrawal  (see  Section  4.2.1  Locatable  Minerals). 
Adverse  impacts  to  mineral  development  would  be  greater  under  Alternative  B  than  under  Alternative 
A,  under  which  the  BLM  manages  the  expansion  area  as  available  for  locatable  mineral  entry  on  50,575 
acres  and  would  protect  more  area. 

Management  of  mineral  leasing  in  the  expansion  area  under  Alternative  B  is  more  restrictive  than  under 
Alternative  A.  However,  the  development  potential  for  oil  and  gas  in  the  existing  ACEC  and  expansion 
area  ranges  from  very  low  to  none,  which  may  minimize  the  impact  of  this  more  restrictive 
management.  Beneficial  impacts  to  the  values  of  concern  as  a  result  of  restrictions  on  mineral 
development  under  Alternative  B  are  greater  than  under  Alternative  A. 

Managing  the  proposed  ACEC  expansion  area  as  a  ROW  avoidance  area  could  result  in  greater  adverse 
impacts  to  the  authorization  of  ROWs  than  Alternative  A,  which  manages  a  portion  of  the  expansion 
areas  as  open  to  ROW  authorizations.  Managing  the  entire  expansion  area  as  a  ROW  avoidance  area 
may  benefit  the  values  of  concern  in  the  ACEC  by  limiting  ROW  development  in  the  area  or  requiring 
mitigation  to  reduce  adverse  impacts. 

Limiting  motorized  vehicle  use  in  the  ACEC  to  designated  roads  and  trails  would  result  in  greater  adverse 
impacts  to  motorized  vehicle  access  and  greater  beneficial  impacts  to  the  values  of  concern  than 
Alternative  A  in  the  Alternative  B  expansion  area.  Under  Alternative  A,  the  expansion  area  is  limited  to 
existing  roads  and  trails. 
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Alternative  C 

Alternative  C  does  not  designate  the  Little  Mountain  area  as  an  ACEC;  the  BLM  manages  the  area  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

Similar  to  Alternative  D,  only  a  small  portion  of  the  area  under  Alternative  C  (488  acres)  is  withdrawn 
from  appropriation  under  the  mining  laws.  This  management  may  result  in  greater  adverse  impacts  to 
the  values  of  concern  in  the  Little  Mountain  area  than  alternatives  A  and  B  by  increasing  mineral  activity 
and  associated  surface  disturbance. 

Management  of  ROWs  and  motorized  vehicle  use  under  Alternative  C  would  be  similar  to  that  under 
Alternative  A.  Applying  standard  guidelines  related  to  surface  disturbance  for  ROWs  would  result  in  a 
lower  standard  for  the  mitigation  of  surface  disturbance  compared  to  alternatives  A  and  B,  leading  to 
greater  potential  for  adverse  impacts  to  the  values  of  concern  under  Alternative  C  than  the  other 
alternatives. 

Alternative  D 

Under  Alternative  D,  the  management  of  and  impacts  from  the  Little  Mountain  ACEC  and  the  Craig 
Thomas  Little  Mountain  SMA  are  the  same  as  under  Alternative  B,  except  for  authorizations  for 
renewable  energy  development,  locatable  mineral  entry,  and  mineral  leasing  in  the  SMA. 

Under  Alternative  D,  the  Craig  Thomas  Little  Mountain  SMA  is  a  renewable  energy  exclusion  area. 
Excluding  renewable  energy  could  result  in  adverse  impacts  to  the  development  of  wind  energy  in  the 
Little  Mountain  area,  but  would  also  reduce  the  possibility  of  damage  to  the  values  of  concern  from 
surface  disturbance  and  prevent  adverse  impacts  from  the  introduction  of  new  contrasting  elements, 
such  as  wind  turbines,  on  scenic  qualities.  Management  of  renewable  energy  is  more  restrictive  than 
the  other  alternatives,  which  primarily  manage  the  area  as  an  open  or  avoidance  area  for  renewable 
energy. 

The  Little  Mountain  ACEC  and  the  Craig  Thomas  Little  Mountain  SMA  are  available  for  locatable  mineral 
entry.  As  noted  for  Alternative  A,  the  BLM  has  the  ability  to  institute  withdrawals  for  ACECs  on  a  case- 
by-case  basis  and  withdraws  cave  and  karst  resources  from  appropriation  under  the  mining  laws. 
Allowing  locatable  mineral  entry  would  benefit  the  development  of  these  resources,  particularly  in  the 
13,264  acres  with  known  gypsum  occurrence,  and  the  2,195  acres  with  known  bentonite  occurrence. 
Allowing  locatable  mineral  entry  would  result  in  long-term  adverse  surface-disturbance  impacts  to  the 
values  of  concern  for  this  area,  particularly  cultural  and  paleontological  resources,  scenic  qualities,  and 
wildlife  and  special  status  species  habitat. 

Under  Alternative  D,  the  restrictions  on  mineral  leasing  in  the  Craig  Thomas  Little  Mountain  SMA  could 
result  in  adverse  impacts  to  the  use  of  these  resources,  particularly  on  the  53,221  acres  managed  as 
closed.  Management  of  mineral  leasing  in  the  Craig  Thomas  Little  Mountain  SMA  under  Alternative  D  is 
more  restrictive  than  under  alternatives  A  and  C,  but  less  restrictive  than  under  Alternative  B.  As  noted 
for  Alterative  B,  the  very  low  to  no  development  potential  for  oil  and  gas  in  this  area  may  minimize  the 
impact  of  restrictive  management  to  mineral  development.  Conversely,  beneficial  impacts  to  the  values 
of  concern  as  a  result  of  restrictions  on  mineral  development  may  be  greater  than  under  alternatives  A 
and  C,  but  less  than  under  Alternative  B. 
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Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Little  Mountain  area  and  the  Craig  Thomas 
Little  Mountain  SMA  under  Alternative  E  would  be  the  same  as  those  described  under  Alternative  B; 
therefore,  the  impacts  analysis  under  Alternative  B  is  representative  of  the  impacts  anticipated  under 
Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Little  Mountain  area  and  the  Craig  Thomas 
Little  Mountain  SMA  under  Alternative  F  would  be  the  same  as  those  described  under  Alternative  D; 
therefore,  the  impacts  analysis  for  cave  and  karst  resources  under  Alternative  D  is  representative  of  the 
impacts  anticipated  under  Alternative  F. 

Upper  Owl  Creek  Area 

Alternative  A  designates  the  Upper  Owl  Creek  area  as  an  ACEC  (13,758  acres)  (Map  84);  alternatives  B 
and  E  designate  and  expand  the  Upper  Owl  Creek  ACEC  by  18,975  acres  (Maps  85  and  88).  Alternative  C 
does  not  designate  the  Upper  Owl  Creek  area  as  an  ACEC.  Management  of  this  area  varies  by 
alternative.  Values  of  concern  in  the  Upper  Owl  Creek  area  include  cultural  sites,  fisheries  habitat, 
recreational  opportunities,  scenic  qualities,  shallow  soils,  special  status  species  and  wildlife  habitat,  and 
important  vegetation  communities.  Threats  to  the  values  of  concern  in  the  ACEC  proposed  under 
Alternative  A  include  surface  disturbance  from  mineral  and  ROW  development.  In  the  expansion  area 
proposed  under  alternatives  B  and  E,  threats  to  the  values  of  concern  also  would  include  timber 
extraction  and  land  disposals. 

4.7.1.19  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  would  provide  the  greatest  protection  for  the  cultural  sites,  fisheries  habitat, 
recreational  opportunities,  scenic  qualities,  shallow  soils,  special  status  species  and  wildlife  habitat,  and 
important  vegetation  communities  that  are  the  values  of  concern  for  the  Upper  Owl  Creek  area. 

Adverse  impacts  to  the  values  of  concern  from  travel  management  and  surface  disturbance  would  be 
greatest  under  Alternative  C,  but  adverse  impacts  from  ROW  authorizations  would  be  greater  under 
alternatives  A,  D,  and  F.  Alternative  C  generally  would  be  the  least  restrictive  to  resource  uses  in  the 
area,  while  alternatives  B  and  E  would  include  the  most  restrictions. 

4.7.1.20  Detailed  Analysis  of  Alternatives 
Alternative  A 

Under  Alternative  A,  limiting  or  prohibiting  surface-disturbing  activities  in  the  Upper  Owl  Creek  ACEC 
would  restrict  the  ability  to  perform  activities  such  as  geophysical  exploration  and  road  construction. 
Restricting  surface-disturbing  activities  would  protect  fragile  soils,  alpine  tundra,  important  wildlife 
habitat,  and  scenic  values  of  concern.  Additional  protection  for  these  values  would  be  provided  by 
requiring  a  detailed  activity  plan  before  approval  of  any  proposal  for  a  major  surface-disturbing  activity. 

Under  Alternative  A,  restrictions  on  mineral  development  would  result  in  minimal  adverse  impacts  to 
these  resources  in  the  ACEC.  Alternative  A  includes  a  withdrawal  from  appropriation  under  the  mining 
laws  for  the  Upper  Owl  Creek  ACEC;  however,  gypsum  and  bentonite  are  unlikely  to  be  developed  in  this 
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ACEC.  Therefore,  development  and  potential  impacts  would  be  low.  The  Upper  Owl  Creek  ACEC  is  open 
to  oil  and  gas  leasing  with  an  NSO  restriction;  however,  the  development  potential  for  oil  and  gas  in  the 
ACEC  is  very  low  and  adverse  impacts  from  this  management  are  likely  to  be  minimal.  Restrictions  on 
minerals  development  may  benefit  the  values  of  concern  by  reducing  surface  disturbance  that  could 
decrease  the  recreational  setting,  fragment  or  disturb  special  status  species  and  wildlife  habitat  and 
vegetation  communities,  and  reduce  the  potential  for  erosion  and  disturbance  to  shallow  soils. 

Managing  the  Upper  Owl  Creek  ACEC  as  open  for  future  ROW  authorizations  would  result  in  adverse 
impacts  to  the  values  of  concern  by  allowing  development  and  disturbance  associated  with  ROWs. 

There  may  be  some  impacts  to  fragile  soils,  vegetation,  and  wildlife  habitat  from  ROW  surface 
disturbance,  although  prohibiting  and  limiting  surface-disturbing  activities  in  this  ACEC  would  minimize 
adverse  impacts.  Allowing  ROW  authorizations  in  this  ACEC  would  benefit  ROWs. 

Restricting  motorized  travel  to  designated  roads  and  trails  would  limit  the  roads  and  trails  available  for 
travel,  potentially  resulting  in  adverse  impacts  to  travel  and  motorized  recreational  use.  This 
designation  may  benefit  the  values  of  concern  in  the  area  by  reducing  the  number  roads  and  trails  and 
closing  routes  that  damage  soils  and  vegetation;  impact  scenic  quality;  alter  the  desired  primitive  RSCC, 
experiences,  and  benefits;  and  impact  wildlife  habitat  values  of  concern. 

Encouraging  coordination  between  the  BLM  and  local  stakeholders  in  landscape  management  may 
provide  opportunities  to  improve  wildlife  habitat,  decrease  the  fragmentation  of  vegetation 
communities,  maintain  or  enhance  the  visual  qualities,  and  provide  for  exceptional  primitive  type 
recreational  opportunities,  experiences,  and  benefits  across  jurisdictional  boundaries  within  the  mixed 
land  ownership  pattern  of  the  ACEC. 

Alternative  B 

Alternative  B  would  expand  the  Upper  Owl  Creek  ACEC  by  18,975  acres.  Management  and  impacts 
described  for  Alternative  A  would  apply  unless  otherwise  noted.  The  larger  size  of  the  expanded  ACEC, 
and  the  expansion  of  common  management  to  include  this  area,  would  result  in  similar,  but 
comparatively  greater  impacts,  to  those  under  Alternative  A. 

The  area  withdrawn  from  appropriation  under  the  mining  laws  is  larger  under  Alternative  B  (13,016 
acres)  than  Alternative  A.  The  proposed  expansion  area  includes  few  areas  with  known  or  potential 
bentonite  and  gypsum  occurrence.  Therefore,  the  withdrawal  is  expected  to  result  in  minimal  adverse 
impacts  to  locatable  mineral  development  in  the  area.  In  addition,  managing  the  ACEC  as  closed  to  oil 
and  gas  leasing  would  be  more  restrictive  than  under  Alternative  A,  which  manages  the  area  as  open, 
although  the  low  to  very  low  development  potential  for  oil  and  gas  in  the  area  may  minimize  adverse 
impacts  to  mineral  leasing.  Although  Alternative  B  expands  restrictions  on  mineral  development  in 
comparison  to  Alternative  A,  minimal  adverse  impacts  to  the  use  of  these  resources  are  anticipated  due 
to  the  low  potential  for  occurrence  or  development.  Management  that  restricts  mineral  development 
may  benefit  the  values  of  concern  by  reducing  the  potential  for  surface  disturbance  associated  with 
mineral  development. 

Expanding  the  ROW  avoidance  area  to  include  the  expansion  area  could  result  in  greater  adverse 
impacts  to  the  authorization  of  ROWs  under  Alternative  B  compared  to  Alternative  A,  which  manages 
the  expansion  area  as  open  to  ROW  authorizations.  This  management  also  would  increase  protection 
for  the  values  of  concern  compared  to  the  other  alternatives. 

Impacts  to  and  from  travel  management  would  be  similar  to  Alternative  A,  because  most  of  the  area 
under  both  alternatives  is  limited  to  designated  roads  and  trails.  Alternative  A  limits  motorized  vehicle 
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use  in  the  expansion  area  primarily  to  designated  roads  and  trails  (18,080  acres)  with  a  smaller  area 
limited  to  existing  roads  and  trails  (1,640  acres). 

Alternative  C 

Alternative  C  does  not  designate  the  Upper  Owl  Creek  area  as  an  ACEC;  the  BLM  manages  it  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  available  for  locatable  mineral  entry  under  Alternative  C,  but  adverse  and  beneficial  impacts 
would  be  minimal  because  gypsum  and  bentonite  are  not  present  in  production-scale  quantities.  Due  to 
the  low  to  no  development  potential  for  oil  and  gas  in  the  area,  impacts  would  be  minimal  and  similar  to 
Alternative  A. 

Alternative  C  manages  the  Upper  Owl  Creek  area  as  open  to  ROW  authorizations  (29,699  acres)  and  as  a 
ROW  avoidance  area  (3,034  acres).  ROW  management  under  Alternative  C  is  more  restrictive  than 
under  Alternative  A,  and  the  adverse  impacts  to  ROW  authorizations  are  likely  to  be  greater  under 
Alternative  C  than  under  alternatives  B  and  D.  Beneficial  impacts  to  the  values  of  concern  from  ROW 
authorizations  may  be  greater  than  under  Alternative  A  due  to  increased  area  excluded  and  avoided  to 
ROW  authorizations.  Only  standard  guidelines  related  to  surface  disturbance  would  apply,  so  the 
impacts  from  the  additional  restrictions  on  surface  disturbance  realized  under  alternatives  A  and  B 
would  not  occur. 

Under  Alternative  C,  managing  motorized  vehicle  use  as  limited  to  existing  (19,720  acres)  and  limited  to 
designated  (13,057  acres)  roads  and  trails  would  result  in  the  greatest  adverse  impacts  from  motorized 
travel  to  the  values  of  concern  by  increasing  access  and  opportunities  for  travel  that  could  degrade  or 
damage  resources.  This  alternative  places  the  fewest  restrictions  on  motorized  travel  of  any  alternative. 

Alternative  D 

Under  Alternative  D,  management  of  and  impacts  from  the  Upper  Owl  Creek  ACEC  (Map  87)  are  the 
same  as  under  Alternative  A,  except  for  ROW  authorizations,  locatable  mineral  entry,  and  mineral 
leasing.  However,  under  Alternative  D,  management  of  the  area  proposed  for  expansion  under 
Alternative  B  differs  from  management  under  Alternative  A. 

Under  Alternative  D,  management  to  limit  or  prohibit  surface-disturbing  activities  in  the  existing  ACEC 
would  result  in  impacts  as  described  for  Alterative  A.  In  the  proposed  Alternative  B  expansion  area,  only 
standard  guidelines  related  to  surface  disturbance  would  apply.  Therefore,  the  impacts  from  the 
additional  restrictions  on  surface  disturbance  realized  under  Alternative  B  would  not  occur  under 
Alternative  D. 

Unlike  Alternative  A,  Alternative  D  manages  the  Upper  Owl  Creek  ACEC  as  available  for  locatable  mineral 
entry,  closed  to  oil  and  gas  leasing,  and  as  a  ROW  avoidance  area,  which  could  result  in  adverse  impacts 
to  mineral  leasing  and  ROW  authorizations.  Alternative  D  manages  the  area  of  the  existing  ACEC  as 
closed  to  oil  and  gas  leasing  and  the  area  proposed  for  expansion  under  Alternative  B  as  open  with 
primarily  moderate  constraints  (4,228  acres).  This  management  may  result  in  greater  adverse  impacts 
to  mineral  leasing  and  greater  beneficial  impacts  to  the  values  of  concern  than  alternatives  A  and  C,  but 
less  than  Alternative  B.  Unlike  alternatives  A  and  C,  this  alternative  does  not  withdraw  the  existing  ACEC 
or  the  Alternative  B  expansion  area,  and  impacts  to  and  from  locatable  mineral  entry  would  therefore 
be  similar  to  Alternative  C.  However,  as  with  all  ACECs,  the  BLM  has  the  ability  to  institute  case-by-case 
withdrawals  that  may  result  in  beneficial  impacts  to  the  values  of  concern  in  the  existing  ACEC  by 
allowing  for  the  protection  of  important  sites. 
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Managing  the  existing  ACEC  as  a  ROW  avoidance  area  and  open  to  ROW  authorizations  in  the  expansion 
area  proposed  under  Alternative  B  would  result  in  impacts  to  the  authorization  of  ROWs  and  the  values 
of  concern  similar  to  those  for  Alternative  A,  and  fewer  adverse  impacts  to  ROW  authorization  and 
beneficial  impacts  to  the  values  of  concern  than  under  Alternative  B. 

As  under  alternatives  A  and  B,  the  existing  area  of  the  Upper  Owl  Creek  ACEC  and  the  expansion  area 
proposed  under  Alternative  B  are  limited  to  designated  roads  and  trails  under  Alternative  D.  Impacts 
from  this  management  would  be  the  same  as  for  the  other  alternatives. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Upper  Owl  Creek  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Upper  Owl  Creek  area  under  Alternative  F  (Map 
89)  would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  the 
Upper  Owl  Creek  area  under  Alternative  D  is  representative  of  the  impacts  anticipated  under 
Alternative  F. 


Proposed  ACECs 
Chapman  Bench 

Alternatives  B  and  E  designate  the  Chapman  Bench  area  as  an  ACEC  (23,326  acres)  (Maps  85  and  88), 
but  alternatives  A  and  C  do  not.  Although  not  proposed  as  an  ACEC  under  alternatives  D  and  F,  the  BLM 
manages  a  portion  of  this  area  as  the  Chapman  Bench  Management  Area  (Maps  87  and  89).  Values  of 
concern  in  the  proposed  Chapman  Bench  ACEC  are  special  status  bird  species,  vegetation,  and  wildlife 
habitat.  Threats  to  this  area  include  potential  mining  interests  when  this  reserved  land  is  opened  to  all 
public  land  laws,  which  would  affect  special  status  bird  species  (e.g.,  long  billed  curlew,  mountain 
plover,  and  greater  sage-grouse)  in  the  area. 

4.7.1.21  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  are  the  only  alternatives  that  designate  the  Chapman  Bench  area  as  an  ACEC  and 
would  be  the  most  effective  for  protecting  the  special  status  bird  species,  vegetation,  and  wildlife 
habitat  values  of  concern  in  the  Chapman  Bench  area.  Alternatives  B  and  E  would  also  result  in  the 
greatest  restrictions  on  the  ROW  authorizations,  mineral  leasing,  and  other  surface-disturbing  activities. 
Alternatives  D  and  F  designate  a  portion  of  this  area  as  the  Chapman  Bench  Management  Area  and 
apply  management  to  protect  the  values  of  concern;  this  management  is  less  restrictive  to  resource  uses 
and  would  provide  fewer  protections  to  special  status  species  and  wildlife  habitat  than  alternatives  B 
and  E.  Alternatives  A  and  C  allow  mineral  development  and  are  less  restrictive  of  ROW  authorizations 
than  alternatives  B  and  E.  Alternatives  D  and  F  restrict  locatable  mineral  entry,  mineral  materials 
disposal,  and  ROWs  similar  to  alternatives  B  and  E  in  the  Chapman  Bench  ACEC,  but  manages  these 
activities  similar  to  Alternative  C  across  the  remainder.  Alternatives  B,  C,  and  E  would  be  the  most 


4-540 


Bighorn  Basin  Proposed  BMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Areas  of  Critical  Environmental  Concern 


restrictive  of  travel  in  the  area,  and  would  therefore  provide  the  greatest  protection  to  values  of 
concern  from  fragmentation  and  disruption  related  to  motorized  vehicle  use. 

4.7.1.22  Detailed  Analysis  of  Alternatives 

Alternative  A 

Alternative  A  does  not  designate  the  Chapman  Bench  area  as  an  ACEC;  the  BLM  manages  the  area  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

The  Chapman  Bench  area  has  been  closed  to  mineral  entry  because  the  BOR  previously  administered 
the  land;  Alternative  A  would  open  the  area  to  mineral  entry.  Trace  quantities  of  placer  gold  have  been 
reported  in  stream  sediment  and  gravel  of  Big  Sand  Coulee  in  the  general  area  of  Chapman  Bench.  Gold 
in  the  Big  Sand  Coulee  area  occurs  as  fine  flakes  and  pin-point  sized  fragments  (Thomas  1965). 

Managing  the  area  as  available  for  locatable  mineral  entry  could  result  in  adverse  impacts  to  wildlife 
habitat  if  speculative  placer  gold  claims  were  located  in  the  area.  The  area  has  a  low  potential  for 
gypsum  and  bentonite  occurrence,  which  may  minimize  the  potential  for  development  and  associated 
impacts  to  the  values  of  concern.  Under  Alternative  A,  the  area  is  open  to  mineral  leasing  with  primarily 
moderate  constraints,  which  could  result  in  adverse  impacts  to  the  special  status  bird  species, 
vegetation,  and  wildlife  habitat  values  of  concern  due  to  surface  disturbance  and  disruption.  However, 
the  development  potential  for  oil  and  gas  (9,206  acres  of  low  potential  and  14,121  acres  very  low 
potential)  in  the  area  may  minimize  the  potential  for  development  and  associated  impacts. 

The  area  is  open  to  mineral  materials  disposal,  and  adverse  impacts  to  the  values  of  concern  would 
likely  occur  on  the  5,852  acres  where  the  potential  for  sand  and  gravel  is  high.  Beneficial  impacts  to 
mineral  development  from  this  management  would  likely  occur  on  this  5,852  acres  by  allowing  disposal 
of  mineral  materials  in  this  area,  subject  to  BLM  review. 

The  Chapman  Bench  area  is  managed  primarily  as  open  to  ROW  authorizations  (18,668  acres),  with  a 
smaller  area  managed  as  a  ROW  avoidance  area  (4,694  acres).  Standard  guidelines  related  to  surface 
disturbance  would  apply.  Allowing  ROW  authorizations  could  result  in  surface  disturbance  and 
disruption  and  related  adverse  impacts  to  the  values  of  concern,  such  as  the  spread  of  invasive  species 
or  the  loss  of  vegetation.  Managing  the  area  as  primarily  open  to  ROW  authorizations  would  benefit 
this  resource  use. 

Alternative  A  manages  motorized  vehicle  use  in  the  Chapman  Bench  areas  as  limited  to  existing  roads 
and  trails,  which  would  benefit  motorized  travel  in  the  area.  Travel  management  would  benefit  special 
status  bird  species,  vegetation,  and  wildlife  habitat  by  restricting  off-road  driving  and  damage  to  habitat 
or  disruption  of  wildlife. 

Alternative  B 

Under  Alternative  B,  the  BLM  manages  the  Chapman  Bench  area  as  an  ACEC  for  the  retention, 
enhancement,  and  success  of  the  greater  sage-grouse,  mountain  plover,  and  long-billed  curlew. 
Prohibiting  surface-disturbing  activities  in  the  Chapman  Bench  ACEC  would  restrict  and  result  in  adverse 
impacts  to  activities  such  as  geophysical  exploration  and  road  construction.  This  restriction  may  benefit 
special  status  bird  species  and  wildlife  in  the  area  by  limiting  the  potential  for  disruptions,  habitat 
fragmentation,  or  invasive  species  infestations  that  would  degrade  their  habitat. 
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Under  Alternative  B,  restrictions  on  mineral  development  are  likely  to  result  in  greater  adverse  impacts 
to  these  resource  uses  than  under  Alternative  A.  The  ACEC  is  withdrawn  from  appropriation  under  the 
mining  laws  and  closed  to  mineral  leasing;  however,  the  potential  for  gypsum  and  bentonite  occurrence 
is  low,  and  the  development  potential  for  oil  and  gas  in  the  area  consists  of  9,206  acres  of  low  potential 
and  14,121  acres  of  very  low  potential.  Due  to  the  low  oil  and  gas  development  potential,  development 
and  resulting  impacts  would  be  minimal.  The  ACEC  is  closed  to  mineral  materials  disposal,  and  adverse 
impacts  to  mineral  development  would  be  greatest  on  the  5,852  acres  with  high-potential  for  sand  and 
gravel.  Restrictions  and  closures  of  the  area  to  mineral  activity  could  benefit  the  values  of  concern  in 
the  ACEC  by  preventing  mining-related  surface  disturbance,  habitat  fragmentation,  and  general 
degradation  of  the  habitat  and  disturbance  of  special  status  species.  Several  of  the  sensitive  bird 
species  proposed  for  management  in  this  ACEC  prefer  habitat  composed  of  shortgrass  or  similar 
vegetation  cover  and  bare  ground.  This  preferred  vegetation  cover  can  be  compromised  by  increases  in 
cover,  for  example,  cheatgrass  which  will  increase  overall  cover  and  make  habitat  less  suitable. 
Disturbance  in  preferred  habitat  types  may  encourage  invasive  weeds  (e.g.,  cheatgrass  and  halogeton) 
to  dominate  instead  of  native  shortgrass  species.  Locally,  the  BLM  has  not  observed  preferential 
selection  of  habitat  removed  through  blading  or  similar  action  by  invasive  weed  species.  Local  nesting 
locations  are  in  a  condition  not  modified  through  mechanical  means  and  are  composed  of  native 
shortgrass  short  statured  plant  species  providing  appropriate  nesting  cover.  Management  under 
Alternative  B  would  also  not  allow  mineral  development  near  known  nest  sites,  which  are  susceptible  to 
disruption  by  such  activities  and  are  used  year  after  year  by  individuals. 

Under  Alternative  B,  most  of  the  Chapman  Bench  ACEC  is  a  renewable  energy  and  ROW  avoidance  area 
(17,897  acres)  and  a  ROW  exclusion  area  on  the  remainder  (5,430  acres).  Of  all  the  alternatives,  this 
management  is  the  most  restrictive  to  future  ROW  authorizations  and  the  most  restrictive  of  ROW- 
related  surface  disturbance  and  disruption.  This  management  is  likely  to  result  in  the  greatest  beneficial 
impacts  to  the  wildlife  and  vegetation  values  of  concern. 

Alternative  B  limits  motorized  vehicle  travel  in  the  ACEC  to  existing  roads  and  trails,  and  impacts  under 
Alternative  B  would  be  the  same  as  those  under  Alternative  A. 

Seasonally  stipulating,  where  feasible,  vegetative  treatments,  invasive,  nonnative  pest  species  control, 
fuels  management,  and  maintenance  of  existing  facilities  in  the  Chapman  Bench  ACEC  would  protect 
wildlife  and  special  status  species  during  sensitive  times  of  the  year,  while  still  allowing  maintenance 
and  treatments  to  occur. 

Alternative  C 

Alternative  C  does  not  designate  the  Chapman  Bench  as  an  ACEC;  the  BLM  manages  the  area  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

The  management  of  and  impacts  associated  with  mineral  resources  under  Alternative  C  would  be  similar 
to  those  under  Alternative  A. 

Alternative  C  manages  the  Chapman  Bench  area  as  an  avoidance  area  for  ROW  authorizations  (19,664 
acres),  and  manages  a  smaller  area  as  open  to  ROW  authorizations  (3,662  acres).  Management  under 
this  alternative  may  result  in  greater  adverse  impacts  to  ROW  authorizations  than  under  Alternative  A 
because  a  larger  portion  is  a  ROW  avoidance  area  subject  to  development  constraints  or  additional 
mitigation  and  monitoring  that  could  affect  construction  costs.  Such  constraints  could  benefit  special 
status  bird  species  and  wildlife  that  would  be  adversely  affected  by  such  developments.  Standard 
guidelines  related  to  surface  disturbance  would  apply  on  portions  managed  as  open  to  ROW 
authorizations. 
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Alternative  C  limits  motorized  vehicle  use  primarily  to  designated  roads  and  trails  (23,268  acres).  This 
alternative  is  the  most  restrictive  to  motorized  travel  and  would  result  in  the  greatest  potential  for 
adverse  impacts  to  travel  and  transportation  management  in  the  area.  This  alternative  represents  the 
smallest  potential  for  travel-related  impacts  to  the  values  of  concern  of  any  of  the  alternatives. 

Alternative  D 

Under  Alternative  D,  the  BLM  manages  the  Chapman  Bench  area  as  a  Management  Area  for  the 
retention  and  success  of  the  greater  sage-grouse,  mountain  plover,  and  long-billed  curlew.  The  3,425 
acres  of  BLM-administered  surface  ownership  managed  for  these  values  are  all  within  the  Alternative  B 
ACEC  (23,326  acres)  boundaries.  The  BLM  allows  surface-disturbing  activities  across  the  entire  Chapman 
Bench  area,  consistent  with  other  resource  objectives  and  standard  guidelines  for  surface-disturbing 
activities.  The  adverse  and  beneficial  impacts  of  prohibiting  such  activities,  as  described  for  Alternative 
B,  would  not  occur  under  this  alternative. 

The  Chapman  Bench  Management  Area  is  withdrawn  from  appropriation  under  the  mining  laws,  open 
to  mineral  leasing  with  an  NSO  restriction,  and  closed  to  mineral  materials  disposal.  The  larger  area 
proposed  as  an  ACEC  under  Alternative  B  is  open  to  locatable  mineral  entry,  open  to  mineral  leasing 
with  moderate  constraints,  and  open  to  mineral  materials  disposal.  The  management  of  mineral  uses  in 
the  Chapman  Bench  Management  Area  could  result  in  adverse  impacts  to  mineral  exploration  and 
development  and  benefits  to  the  values  of  concern  similar  to  Alternative  B.  In  the  larger  area 
designated  as  an  ACEC  under  Alternative  B,  impacts  to  and  from  mineral  development  under  this 
alternative  would  be  less  beneficial  to  the  values  of  concern  and  more  beneficial  to  mineral 
development. 

ROW  management  and  associated  impacts  across  the  Chapman  Bench  area  would  be  similar  to  those 
under  Alternative  C.  Under  Alternative  D,  the  Chapman  Bench  Management  Area  is  a  renewable  energy 
and  ROW  avoidance  area.  The  larger  area  designated  as  an  ACEC  under  Alternative  B  is  mostly  managed 
as  a  ROW  avoidance  area,  with  a  smaller  area  managed  as  open  to  ROW  authorizations  (3,691  acres). 

Under  Alternative  D,  management  of  and  impacts  from  motorized  vehicle  use  across  the  entire 
Chapman  Bench  area  would  be  the  same  as  under  Alternative  A. 

Similar  to  Alternative  B,  under  Alternative  D  the  BLM  can  stipulate,  where  feasible,  treatment  and 
maintenance  activities  in  the  Chapman  Bench  Management  Area  to  protect  wildlife,  while  still  allowing 
maintenance  and  treatments  to  occur.  In  the  larger  area  proposed  as  an  ACEC  under  Alternative  B,  the 
standard  guidelines  related  to  surface  disturbance  and  the  management  of  other  resource  objectives 
would  apply  to  these  activities;  therefore,  under  Alternative  D,  impacts  in  this  area  would  be  similar  to 
those  under  alternatives  A  and  C. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Chapman  Bench  area  under  Alternative  E  would 
be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under  Alternative  B 
is  representative  of  the  impacts  anticipated  under  Alternative  E. 
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Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Chapman  Bench  area  under  Alternative  F  would 
be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  under  Alternative  D 
is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area 

Alternatives  B  and  E  designates  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area  as  an 
ACEC  (23,895  acres)  (Maps  85  and  88);  alternatives  A,  C,  D,  and  F  would  not.  Although  not  proposed 
under  alternatives  D  and  F,  a  portion  of  this  area  falls  within  the  proposed  PETM  ACEC  (Maps  87  and 
89).  The  values  of  concern  in  the  proposed  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area 
ACEC  are  paleontological  resources  in  the  form  of  mammalian  and  paleobotanical  fossils  and 
geochemical  data  used  in  the  study  of  a  major  Carbon  Isotope  Excursion  recorded  during  an  ancient 
period  of  global  warming  known  as  the  PETM.  Scenic  and  geologic  features  also  are  valuable  features  in 
this  ACEC.  Threats  to  the  area  include  additional  surface  disturbance  from  mineral  development  (e.g., 
oil  and  gas,  mineral  materials,  and  possible  locatable  mineral  mining),  and  ROW  development,  timber 
extraction,  recreational  and  OFIV  use,  and  invasive  and  nonnative  species  infestations.  These  activities 
threaten  habitat  for  special  status  species  and  create  disturbances  in  crucial  winter  range  during 
sensitive  periods.  Fleavy  public  recreational  use  and  existing  SRPs  also  threaten  the  values  of  concern  in 
the  area.  Water  quality  and  quantity  issues,  as  a  result  of  surface  and  groundwater  withdrawals  and 
untreated  irrigation  outflows,  also  threaten  the  area. 

4.7.1.23  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  are  the  only  alternatives  that  designate  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  area  as  an  ACEC,  and  would  be  the  most  effective  for  protecting  the  paleontological 
values  of  concern.  Alternatives  B  and  E  also  place  the  greatest  restrictions  on  surface-disturbing 
activities,  mineral  development,  ROWs,  and  motorized  travel.  Alternatives  B  and  E  include  specific 
requirements  related  to  paleontological  sensitivity  surveys  and  monitoring  that  would  benefit  the 
protection  of  the  values  of  concern  to  a  greater  extent  than  the  other  alternatives.  The  management  of 
mineral  development  are  similar  under  alternatives  A  and  C,  but  ROW  and  motorized  travel 
management  under  Alternative  C  is  more  restrictive  than  under  Alternative  A.  A  portion  of  the  Clarks 
Fork  Basin/Polecat  Bench  West  Paleontological  area  is  included  in  the  PETM  ACEC  under  alternatives  D 
and  F;  the  Paleocene-Eocene  Thermal  Maximum  section  describes  management  of  and  impacts  to  this 
area  under  alternatives  D  and  F. 

4.7.1.24  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  open  to  locatable  mineral  entry,  open  to  mineral  leasing  (with  primarily  moderate 
constraints  on  10,249  acres),  and  open  to  mineral  materials  disposal  on  23,113  acres  under  Alternative 
A.  A  plan  of  operations  would  not  be  required  for  notice-level  locatable  minerals  activities.  The  known 
and  potential  gypsum  and  bentonite  occurrence,  the  low  (23,320  acres)  to  very  low  (575  acres) 
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development  potential  for  oil  and  gas,  and  the  low  potential  for  sand  and  gravel  in  the  area  would  result 
in  fewer  adverse  impacts  to  minerals  development  activities. 

Alternative  A  manages  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area  as  open  to  ROW 
authorizations  (20,068  acres),  and  manages  a  smaller  area  as  a  ROW  avoidance  area  (3,271  acres). 
Standard  guidelines  related  to  surface  disturbance  would  apply.  ROW  management  would  benefit  this 
resource  use  in  open  areas,  but  may  limit  such  development  in  avoidance  areas  or  require  specific 
mitigation  that  may  increase  project  costs  and  timeframes.  Restrictions  on  ROW  developments  would 
generally  benefit  paleontological  resources  by  reducing  surface-disturbing  activities  and  potential 
destruction  of  paleontological  values. 

Alternative  A  limits  motorized  vehicle  use  to  existing  roads  and  trails,  which  may  result  in  adverse 
impacts  to  values  of  concern  by  allowing  access  to  travel  that  may  disturb  and  degrade  paleontological 
values  of  concern  in  the  area. 

The  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area  is  open  to  livestock  grazing  under 
Alternative  A.  Livestock  trampling  and  wallowing  in  areas  of  concentrated  livestock  use  can  damage 
exposed  paleontological  resources.  While  in  most  instances,  concentrated  livestock  use  would  result  in 
adverse  impacts  to  paleontological  values,  proper  livestock  grazing  management  can  mitigate  these 
impacts  by  improving  the  distribution  of  livestock. 

Restricting  surface  disturbance  solely  through  application  of  the  standard  guidelines  for  surface 
disturbance  may  lead  to  damage  to  the  identified  values  of  concern,  soil  erosion,  spread  of  invasive 
species,  and  impacts  to  water  quality.  Management  under  this  alternative  is  the  least  restrictive  of  ROW 
authorizations  and  other  surface-disturbing  activities,  and  would  result  in  the  largest  adverse  impact  to 
the  identified  values  of  concern. 

Alternative  B 

Management  of  surface-disturbing  activities  in  the  ACEC  emphasizes  avoiding  impairment  of  the 
management  objectives  and  existing  values,  while  protecting  the  integrity  of  fossil-bearing  material. 
Under  Alternative  B,  avoiding  or  prohibiting  surface-disturbing  activities  and  the  use,  occupation, 
construction,  or  maintenance  of  facilities  in  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological 
ACEC  that  are  inconsistent  with  the  management  direction  and  objectives  for  the  area  would  restrict 
development  and  maintenance  activities,  but  would  benefit  the  protection  of  paleontological  resources. 
Requiring  that  minor  ROW  authorizations  and  other  minor  surface-disturbing  activities  be  preceded  by 
paleontological  sensitivity  surveys  and  potential  monitoring  during  construction,  may  have  long-term 
impacts  by  increasing  processing  times  of  authorizations  and  potentially  requiring  mitigation,  relocation, 
or  modification  of  facilities  if  paleontological  resources  are  found.  These  ROW  and  surface-disturbance 
stipulations  would  further  protect  paleontological  resources  in  the  area. 

Under  Alternative  B,  withdrawing  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  ACEC  from 
appropriation  under  the  mining  laws  and  closing  the  area  to  geophysical  exploration  would  likely  result 
in  greater  adverse  impacts  to  mineral  development  than  Alternative  A.  Restricting  mineral  development 
would  benefit  the  ACEC  by  reducing  the  potential  for  destruction  or  degradation  of  paleontological 
values  and  the  other  adverse  impacts  associated  with  surface  disturbance  (e.g.,  the  potential  spread  of 
invasive  species). 

Under  Alternative  B,  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  ACEC  is  a  renewable 
energy  exclusion  area  and  motorized  vehicle  use  is  limited  to  designated  roads  and  trails.  Excluding 
renewable  energy  would  result  in  adverse  impacts  to  the  ability  to  develop  renewable  energy.  Limiting 
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motorized  vehicle  use  to  designated  roads  and  trails  would  restrict  access  in  the  area  by  limiting  the 
roads  available  for  recreational  and  other  motorized  travel.  Restrictions  on  renewable  energy  and 
motorized  travel  would  reduce  the  possibility  of  damage  to  paleontological  resources  from  surface 
disturbance  and  would  allow  the  closure  of  routes  that  may  result  in  damage  to  paleontological 
resources.  Management  of  travel  and  renewable  energy  is  more  restrictive  under  Alternative  B  than 
under  Alternative  A  and  resulting  beneficial  impacts  for  the  values  of  concern  would  be  greater  under 
Alternative  B. 

Management  under  Alternative  B  continues  livestock  grazing  provided  it  does  not  disturb  the  natural, 
educational,  and  scientific  research  values  of  the  ACEC.  The  flexibility  to  restrict  livestock  grazing  if  use 
becomes  concentrated  or  adversely  affects  other  resource  values  may  result  in  beneficial  impacts  to  the 
values  of  concern  by  reducing  potential  degradation  by  livestock.  Conversely,  any  restrictions  could 
adversely  affect  livestock  grazing  by  reducing  the  number  of  AUMs  available  in  the  ACEC  from  its  current 
level  of  1,344. 

Fossil  collection,  excavation,  or  removal  in  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological 
ACEC  would  be  allowed  under  a  permit  issued  by  the  Wyoming  BLM  State  Director  and  only  to 
institutions  and  individuals  engaged  in  BLM-approved  research,  museum,  or  educational  projects.  This 
management  would  protect  the  integrity  of  the  resources  and  enable  the  advancement  of  scientific 
knowledge  in  the  area,  but  also  would  restrict  recreational  collection  of  fossils. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  would  be  open  to  locatable  mineral  entry  and  open  to  mineral  leasing  (with  primarily 
moderate  constraints  on  10,153  acres),  and  primarily  open  to  mineral  materials  disposal  (21,058  acres). 
Impacts  would  be  similar  to  those  under  Alternative  A. 

Alternative  C  manages  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  area  as  an  avoidance 
area  for  ROW  authorizations  (11,099  acres),  and  manages  a  smaller  area  managed  as  open  to  ROWs 
(12,796  acres).  Standard  guidelines  related  to  surface  disturbance  would  apply,  but  the  additional 
restrictions  under  Alternative  B  would  not.  As  under  Alternative  B,  Alternative  C  limits  motorized 
vehicle  use  to  designated  roads  and  trails.  Management  under  Alternative  C  is  more  restrictive  to  ROW 
development  and  motorized  travel  than  under  Alternative  A. 

The  standard  guidelines  related  to  surface  disturbance  would  apply  and  may  result  in  additional  surface 
disturbance  in  the  area  compared  to  alternatives  A  or  B,  leading  to  potential  soil  erosion,  spread  of 
invasive  species,  impacts  to  water  quality  and  damage  to  the  identified  values  of  concern.  Management 
under  Alternative  C  would  be  the  least  restrictive  of  ROW  authorizations  and  other  surface-disturbing 
activities  and  would  result  in  the  largest  adverse  impact  on  the  identified  values  of  concern. 

Alternative  D 

Alternative  D  does  not  designate  this  area  as  an  ACEC.  Part  of  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  area  (4,972  acres)  is  within  the  proposed  PETM  ACEC.  See  the  Paleocene-Eocene 
Thermal  Maximum  section  for  an  analysis  of  the  effects  of  management  in  this  area. 
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Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  Area  under  Alternative  E  would  be  the  same  as  those  described  under  Alternative  B; 
therefore,  the  impacts  analysis  under  Alternative  B  is  representative  of  the  impacts  anticipated  under 
Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Clarks  Fork  Basin/Polecat  Bench  West 
Paleontological  Area  under  Alternative  F  would  be  the  same  as  those  described  under  Alternative  D; 
therefore,  the  impacts  analysis  under  Alternative  D  is  representative  of  the  impacts  anticipated  under 
Alternative  F. 

Clarks  Fork  Canyon 

The  Clarks  Fork  Canyon  area  is  designated  as  an  ACEC  under  alternatives  B  and  E  (12,249  acres)  (Maps 
85  and  88)  and  alternatives  D  and  F  (4,746  acres)  (Maps  87  and  89);  it  is  not  designated  as  an  ACEC 
under  alternatives  A  or  C.  The  values  of  concern  in  the  proposed  Clarks  Fork  Canyon  ACEC  are  geologic 
features,  including  the  Canyon  Mouth  Anticline,  and  glacial  features,  open  space,  recreational 
opportunities,  special  status  species  plants  and  wildlife,  and  wildlife  habitat.  Threats  to  this  proposed 
ACEC  include  surface  disturbance  from  mineral  and  ROW  development. 

4.7.1.25  Summary  of  Impacts  by  Alternative 

Alternatives  B,  D,  E,  and  F  are  the  only  alternatives  that  designate  the  Clarks  Fork  Canyon  area  as  an 
ACEC.  Due  to  the  larger  size  and  more  restrictive  management,  alternatives  B  and  E  would  be  the  most 
effective  for  protecting  the  glacial  features,  open  space,  recreational  opportunities,  special  status 
species  plants  and  wildlife,  and  wildlife  habitat  values  of  concern  in  the  ACEC.  Alternatives  B  and  E 
would  be  most  effective  for  managing  threats  from  motorized  vehicle  use  and  surface  disturbance 
resulting  from  ROW  development  and  locatable  mineral  entry  by  including  the  greatest  restrictions  on 
these  activities.  Management  of  mineral  materials  disposal  and  oil  and  gas  leasing  under  alternatives  B, 
D,  E,  and  F  would  be  similar  within  their  respective  ACEC  boundaries,  although  the  larger  area  managed 
under  alternatives  B  and  E  would  be  less  restrictive  under  alternatives  D  and  F.  Alternative  A  generally 
would  provide  the  least  restrictive  management  and  would  be  the  least  effective  for  protecting  the 
values  of  concern.  Alternative  A  management  would  be  the  most  beneficial  to  motorized  travel  and 
would  include  management  for  locatable  and  mineral  materials  similar  to  Alternative  C.  Alternative  C 
management  would  be  the  most  beneficial  to  ROW  authorizations. 

4.7.1.26  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  mostly  open  for  locatable  mineral  entry  with  a  withdrawal  on  1,714  acres,  open  to  mineral 
leasing  (with  primarily  major  constraints  on  5,876  acres),  and  primarily  open  to  mineral  materials 
disposal  (8,950  acres).  Allowing  mineral  development  could  result  in  surface  disturbance  that  would 
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degrade  wildlife  and  special  status  species  habitat  and  may  damage  the  glacial  features  and  recreational 
setting  values  of  the  area. 

The  Clarks  Fork  Canyon  area  is  managed  as  open  to  ROW  authorizations  on  5,758  acres  and  as  a  ROW 
avoidance  area  on  5,389  acres.  Managing  a  portion  of  the  area  as  open  to  ROW  authorizations  could 
result  in  adverse  impacts  to  the  values  of  concern,  including  degradation  of  wildlife  and  special  status 
species  habitat  and  damage  to  glacial  features  and  the  recreational  setting. 

Alternative  A  limits  motorized  vehicle  use  to  existing  roads  and  trails  (5,294  acres),  and  manages 
seasonal  closure  within  the  Bald  Ridge  Area  (5,739  acres). 

Alternative  B 

Prohibiting  surface-disturbing  activities  in  the  Clarks  Fork  Canyon  ACEC  would  restrict  and  have  an 
adverse  impact  on  such  activities  as  geophysical  exploration  and  road  construction.  Restrictions  on 
surface  disturbance  would  benefit  special  status  species  plants  and  wildlife  in  the  area  by  limiting  the 
potential  for  disruptions,  habitat  fragmentation,  or  invasive  species  infestations  that  may  degrade  their 
habitat. 

Restrictions  on  mineral  development  under  Alternative  B  would  result  in  greater  adverse  impacts  to  the 
use  of  these  resources  compared  to  Alternative  A.  The  ACEC  is  withdrawn  from  appropriation  under  the 
mining  laws  and  closed  to  mineral  leasing.  Adverse  impacts  from  mineral  withdrawal  generally  are  likely 
to  be  greatest  in  the  approximately  483  acres  with  known  or  potential  gypsum  occurrence  and  892  acres 
with  known  or  potential  bentonite  occurrence,  but  because  of  the  lack  of  commercial-grade  resources, 
impacts  to  mineral  development  would  be  minimal.  Adverse  impacts  to  mineral  materials  disposal 
would  be  greatest  on  4,720  acres  with  higher  potential  for  sand  and  gravel.  The  very  low  development 
potential  for  oil  and  gas  would  minimize  the  potential  for  adverse  impacts  to  leasable  minerals 
development  as  a  result  of  managing  the  area  as  closed  to  leasing. 

Alternative  B  manages  the  Clarks  Fork  Canyon  ACEC  as  a  ROW  avoidance  area,  a  renewable  energy 
exclusion  area,  and  closed  to  motorized  and  mechanized  vehicle  use  or  limited  to  designated  roads  and 
trails,  including  seasonal  closure  within  the  Bald  Ridge  Area.  Adverse  impacts  to  these  resource  uses 
would  be  greater  under  Alternative  B  than  Alternative  A  because  there  would  be  more  restrictions  on 
use.  More  restrictive  ROW  management  would  reduce  or  mitigate  surface  disturbance  and  could  result 
in  greater  protection  for  values  of  concern  than  under  Alternative  A.  In  addition,  more  restrictive 
motorized  travel  management  would  reduce  disturbance  to  wildlife  compared  to  Alternative  A. 

Allowing  and  seasonally  stipulating  vegetative  treatments,  invasive/nonnative  pest  species  control,  fuels 
management,  and  maintenance  of  existing  facilities  would  protect  wildlife  and  special  status  species 
during  sensitive  periods,  while  still  allowing  maintenance  and  treatments  to  occur. 

Alternative  C 

Alternative  C  does  not  designate  the  Clarks  Fork  Canyon  area  as  an  ACEC;  the  BLM  manages  the  area  in 
accordance  with  multiple  use  principles  consistent  with  other  resource  objectives. 

Management  of  locatable  minerals  is  similar  to  Alternative  A  (withdrawn  on  1,766  acres),  and  the  area  is 
open  to  mineral  leasing  (with  moderate  constraints  on  8,640  acres  and  major  constraints  on  the  924 
acres)  and  primarily  open  to  mineral  materials  disposal  (9,097  acres).  Alternative  C  would  be  less 
restrictive  to  mineral  development  than  Alternative  A,  and  adverse  impacts  to  the  values  of  concern  in 
the  area  may  be  greater  under  Alternative  C. 
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Alternative  C  manages  the  Clarks  Fork  Canyon  area  as  primarily  open  to  ROW  authorizations  (10,890 
acres),  manages  a  smaller  area  for  ROW  avoidance  (1,369  acres),  and  applies  standard  guidelines  related 
to  surface-disturbing  activities.  Alternative  C  manages  motorized  vehicle  use  as  limited  to  designated 
roads  and  trails  on  12,233  acres  and  under  seasonal  restrictions  in  5,724  acres  in  the  area.  Alternative  C 
is  more  restrictive  to  ROW  and  motorized  travel  management  than  Alternative  A,  but  less  restrictive 
than  Alternative  B.  Under  Alternative  C,  there  would  be  more  benefits  to  the  values  of  concern  from 
ROW  and  travel  management  than  under  Alternative  A,  but  less  than  under  Alternative  B. 

Alternative  D 

Allowing  surface-disturbing  activities  in  the  Clarks  Fork  Canyon  ACEC  consistent  with  the  goals  of  the 
ACEC  could  eliminate  many  of  the  beneficial  impacts  to  special  status  species  plants  and  wildlife,  and  the 
adverse  impacts  to  surface-disturbing  activities,  predicted  to  result  from  the  surface  disturbance 
prohibition  under  Alternative  B.  Flowever,  because  surface-disturbing  activities  would  need  to  be 
consistent  with  the  goals  of  the  ACEC,  this  alternative  may  increase  adverse  impacts  to  resource  uses 
and  beneficial  impacts  to  the  values  of  concern  compared  to  alternatives  A  and  C,  under  which  only 
standard  restrictions  on  surface  disturbance  are  applied. 

Under  Alternative  D,  restrictions  on  mineral  development  could  result  in  greater  adverse  impacts  to  the 
use  of  these  resources  than  under  alternatives  A  or  C,  but  less  than  under  Alternative  B.  Management 
of  and  impacts  from  the  management  of  locatable  minerals  would  be  the  same  as  under  alternatives  A 
and  C.  As  with  Alternative  B,  the  ACEC  is  closed  to  mineral  leasing  and  mineral  materials  disposal; 
however,  similar  to  Alternative  C,  under  Alternative  D  the  additional  area  proposed  under  Alternative  B 
is  primarily  managed  as  open  to  mineral  leasing  with  moderate  constraints  (9,094  acres)  and  is  open  to 
mineral  materials  disposal.  The  very  low  development  potential  for  oil  and  gas  and  low-potential  for 
sand  and  gravel  would  minimize  the  potential  for  adverse  impacts  to  mineral  development  in  the  closed 
portions  of  the  Clarks  Fork  Canyon  area. 

Adverse  impacts  to  renewable  energy  and  ROWs  and  beneficial  impacts  to  the  values  of  concern  would 
be  similar  to  those  under  Alternative  B  across  the  Clarks  Fork  Canyon  area. 

Under  Alternative  D,  management  of  and  impacts  from  motorized  travel  in  the  area  designated  as  an 
ACEC  and  the  larger  area  proposed  under  Alternative  B  would  be  the  same  as  under  Alternative  C. 
Alternative  D  would  manage  6,025  acres  within  the  Bald  Ridge  area  under  a  seasonal  closure  and  the 
impacts  would  be  similar  to  those  under  Alternative  A. 

Alternative  D  allows  and  seasonally  stipulates  vegetative  treatments,  invasive,  nonnative  pest  species 
control,  fuels  management,  and  maintenance  of  existing  facilities,  resulting  in  the  same  impacts  as 
Alternative  B.  Flowever,  these  beneficial  impacts  would  occur  over  a  smaller  area  because  these 
activities  would  be  governed  by  other  resource  considerations  in  the  additional  area  proposed  under 
Alternative  B. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Clarks  Fork  Canyon  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 
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Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Clarks  Fork  Canyon  area  under  Alternative  F 
would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  cave  and 
karst  resources  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Foster  Gulch  Paleontoloaical  Area 

Alternatives  B  and  E  designate  the  Foster  Gulch  Paleontological  Area  as  an  ACEC  (27,302  acres)  (Maps  85 
and  88);  the  other  alternatives  do  not.  The  values  of  concern  in  the  proposed  Foster  Gulch 
Paleontological  Area  ACEC  are  typically  paleontological  resources  in  the  form  of  mammalian  and 
paleobotanical  fossils  and  geochemical  data  used  in  the  study  of  a  major  Carbon  Isotope  Excursion 
recorded  during  an  ancient  period  of  global  warming  known  as  the  PETM.  Scenic  and  geologic  features 
also  are  valuable  in  this  ACEC.  Threats  to  this  proposed  ACEC  include  surface  disturbance  from  mineral 
(primarily  oil  and  gas)  and  ROW  development. 

4.7.1.27  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  paleontological  and  geological  values 
of  concern  in  the  Foster  Gulch  Paleontological  Area.  These  alternatives  also  place  the  greatest 
restrictions  on  mineral  development,  ROW  authorizations,  and  other  surface-disturbing  activities; 
motorized  travel;  livestock  grazing  management;  and  the  excavation  of  paleontological  resources. 
Impacts  under  alternatives  A  and  C  would  be  similar  and  would  allow  mineral  development,  would  open 
more  routes  to  motorized  travel,  and  would  be  less  restrictive  to  the  authorization  of  ROWs  and  surface 
disturbance  in  areas  with  paleontological  resources.  A  portion  of  the  Foster  Gulch  Paleontological  Area 
is  included  in  the  PETM  ACEC  under  alternatives  D  and  F;  the  Paleocene-Eocene  Thermal  Maximum 
section  describes  management  of  and  impacts  to  this  area  under  alternatives  D  and  F. 

4.7.1.28  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  open  to  locatable  mineral  entry,  open  to  mineral  leasing  (with  primarily  moderate 
constraints  on  10,854  acres  and  standard  stipulations  on  the  remaining  16,448  acres),  and  open  to 
mineral  materials  disposal.  Mineral  development  is  one  of  the  threats  to  the  paleontological  and 
geological  values  of  the  area,  and  allowing  this  type  of  development  with  minimal  restrictions  would 
result  in  surface  disturbance  that  could  cause  adverse  impacts  to  values  of  concern.  Except  for  a  small 
area  of  high-potential  for  sand  and  gravel,  low  occurrence  of  bentonite  and  gypsum  and  low  to  very  low 
development  potential  for  oil  and  gas  may  minimize  adverse  impacts  to  minerals  development. 

The  Foster  Gulch  Paleontological  Area  is  primarily  open  to  ROW  authorizations  (24,541  acres),  with  the 
remainder  managed  as  a  ROW  avoidance  area  (2,761  acres).  Managing  this  area  as  primarily  open  to 
ROW  authorizations  could  result  in  adverse  impacts  to  the  values  of  concern  associated  with  surface 
disturbance  and  ROW  development.  Managing  most  of  the  area  as  open  to  ROW  authorizations  would 
result  in  beneficial  impacts  to  ROWs,  if  ROWs  are  authorized  in  the  area. 
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Alternative  A  limits  motorized  vehicle  use  to  existing  roads  and  trails  in  the  area.  Limiting  motorized 
travel  to  existing  roads  and  trails  may  benefit  the  values  of  concern  in  the  ACEC  by  preventing  open 
access  that  could  degrade  paleontological  resources. 

The  Foster  Gulch  Paleontological  Area  is  open  to  livestock  grazing  under  Alternative  A.  Managing  this 
area  as  open  to  livestock  grazing  could  result  in  adverse  impacts  to  paleontological  resources  that  may 
be  damaged  by  livestock  trampling  and  wallowing  in  areas  of  concentrated  livestock  use.  Proper 
management  of  livestock  grazing  can  mitigate  the  impacts  of  grazing  by  improving  the  distribution  of 
livestock. 

Applicable  laws  and  regulations  and  the  management  described  in  Section  4.5.2  Paleontological 
Resources  control  the  collection  of  fossils  under  Alternative  A.  These  decisions  include  protective 
management,  such  as  surveying  and  monitoring  surface-disturbing  activities  for  all  PFYC  4  and  5 
formations  that  would  provide  some  protection  to  the  paleontological  values. 

Alternative  B 

Management  for  the  ACEC  under  Alternative  B  is  designed  to  reduce  adverse  impacts  to  paleontological 
and  geological  values  of  concern  from  surface  disturbance.  Management  under  this  alternative  requires 
avoiding  or  prohibiting  surface-disturbing  activities  in  the  Foster  Gulch  Paleontological  Area  ACEC,  and 
prohibiting  the  use,  occupation,  construction,  or  maintenance  of  facilities  in  the  Foster  Gulch 
Paleontological  Area  ACEC  that  are  inconsistent  with  the  management  direction  and  objectives  for  the 
area.  Allowing  minor  surface-disturbing  activities  in  the  Foster  Gulch  Paleontological  Area  ACEC  if  they 
are  preceded  by  a  paleontological  sensitivity  survey  and,  if  necessary,  are  monitored  during 
construction,  would  help  protect  paleontological  resources  in  the  area.  Restricting  surface-disturbing 
activities  could  increase  delay  or  expense,  but  would  continue  to  allow  some  activities  while  also 
protecting  the  integrity  of  fossil-bearing  material  in  the  area. 

Under  Alternative  B,  withdrawing  the  Foster  Gulch  Paleontological  Area  ACEC  from  appropriation  under 
the  mining  laws,  managing  the  area  as  closed  to  mineral  leasing,  and  closing  it  to  mineral  materials 
disposal  and  geophysical  exploration  could  result  in  greater  adverse  impacts  to  mineral  development 
than  under  Alternative  A.  Restricting  mineral  development  would  result  in  greater  beneficial  impacts  to 
the  paleontological  and  geologic  values  in  the  area  than  Alternative  A.  The  low  potential  for  mineral 
resources  in  the  area  may  minimize  these  impacts. 

Alternative  B  is  more  restrictive  than  Alternative  A  in  managing  ROWs,  motorized  vehicle  use,  and 
livestock  grazing;  adverse  impacts  to  these  resource  uses  would  be  greater  than  under  Alternative  A. 
Alternative  B  manages  the  Foster  Gulch  Paleontological  Area  ACEC  as  a  ROW  and  renewable  energy 
avoidance  area,  limits  motorized  vehicle  use  to  designated  roads  and  trails,  and  allows  livestock  grazing 
under  existing  regulations,  provided  it  does  not  disturb  the  natural,  educational,  and  scientific  research 
values  of  the  Foster  Gulch  Paleontological  Area  ACEC.  This  management  would  reduce  the  potential  for 
surface  disturbance  and  would  provide  increased  flexibility  to  further  restrict  activities  (such  as  livestock 
grazing  and  resource-degrading  travel  routes)  determined  to  be  adverse  to  the  values  of  concern.  Any 
restrictions  on  grazing  could  reduce  the  currently  available  1,206  AUMs  in  the  ACEC  and  adversely 
impact  livestock  grazing. 

Alternative  B  allows  fossil  collection,  excavation,  or  removal  in  the  Foster  Gulch  Paleontological  Area 
ACEC  only  under  a  permit  issued  by  the  Wyoming  BLM  State  Director  and  only  by  institutions  and 
individuals  engaged  in  BLM-approved  research,  or  museum  and  educational  projects  that  provide  for 
detailed  recordation,  reporting,  care  of  specimens,  and  availability  of  specimens  to  other  scientists  and 
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museums.  Such  requirements  may  result  in  beneficial  impacts  by  protecting  the  integrity  of  the 
resources  and  enable  the  advancement  of  scientific  knowledge. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  management  of  and  impacts  associated  with  mineral  development  under  Alternative  C  would  be 
the  same  as  under  Alternative  A. 

Similar  to  Alternative  A,  Alternative  C  manages  the  Foster  Gulch  Paleontological  Area  as  primarily  open 
to  ROW  authorizations  (25,621  acres),  and  manages  a  smaller  area  as  a  ROW  avoidance  area  (1,681 
acres).  ROW  management  could  result  in  impacts  to  the  values  of  concern  similar  to  Alternative  A. 

Alternative  C  is  more  restrictive  to  motorized  vehicle  use  than  Alternative  A  (travel  is  limited  to 
designated  roads  and  trails  on  17,591  acres  and  existing  roads  and  trails  on  9,711  acres),  but  less 
restrictive  than  Alternative  B.  Therefore,  Alternative  C  would  result  in  greater  beneficial  impacts  to  the 
values  of  concern  more  than  Alternative  A,  but  less  than  Alternative  B. 

Applicable  laws  and  regulations  and  the  management  described  in  Section  4.5.2  Paleontological 
Resources  control  the  collection  of  fossils  under  Alternative  C.  This  management  is  less  restrictive  to 
surface  disturbance  that  could  adversely  impact  values  of  concern  than  under  Alternative  A,  because  it 
does  not  require  on-the-ground  surveys  for  PFYC  4  formations. 

Alternative  D 

Alternative  D  does  not  designate  this  area  an  ACEC.  Part  of  the  Foster  Gulch  Paleontological  area  (4,974 
acres)  is  within  the  proposed  PETM  ACEC.  See  the  Paleocene-Eocene  Thermal  Maximum  section  for  an 
analysis  of  the  effects  of  management  of  this  area. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Foster  Gulch  Paleontological  Area  under 
Alternative  E  would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis 
under  Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Foster  Gulch  Paleontological  Area  under 
Alternative  F  would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis 
under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Greater  Sage-Grouse  Key  Habitat  Areas  and  Greater  Sage-Grouse  Priority  Habitat 
Management  Areas 

The  greater  sage-grouse  is  a  USFWS  federal  candidate  species  for  listing  and  protection  under  the  ESA. 
The  proposed  Greater  Sage-Grouse  Key  Flabitat  Areas  and  Greater  Sage-Grouse  PFIMAs  ACECs  were 
developed  in  response  to  the  greater  sage-grouse  habitat  management  policy  guidance  set  forth  in  WY 
BLM  IM  No.  WY-2012-019  (BLM  2012f),  and  in  accordance  with  the  BLM  Washington  Office  IM  No. 
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2012-44,  BLM  National  Greater  Sage-Grouse  Land  Use  Planning  Strategy.  Proposal  and  consideration  of 
these  ACECs  represent  proactive  conservation  measures  that  reduce  or  eliminate  threats  to  greater 
sage-grouse  to  minimize  the  likelihood  of  and  need  for  listing  of  this  species  under  the  ESA. 

Alternative  E  designates  the  greater  sage-grouse  Key  Habitat  Areas  as  an  ACEC  (1,232,583  acres)  (Map 
88);  the  other  alternatives  do  not.  Alternative  F  designates  the  Greater  Sage-Grouse  PHMAs  as  an  ACEC 
(1,116,698  acres)  (Map  89);  the  other  alternatives  do  not.  The  values  of  concern  for  both  proposed 
ACECs  are  sagebrush  steppe  vegetation  communities  that  provide  habitat  for  special  status  wildlife 
species,  including  areas  designated  as  greater  sage-grouse  Key  and  PHMAs.  The  boundaries  of  the 
greater  sage-grouse  Key  Habitat  Areas  under  Alternative  E  (also  analyzed  in  the  Draft  RMP  and  Draft  EIS) 
are  based  on  Version  2  of  the  State  of  Wyoming  EO  Greater  Sage-grouse  Core  Area  of  Protection  (WY  EO 
2008-2)  (Wyoming  Office  of  the  Governor  2008),  however,  the  boundaries  were  modified  by  the 
Wyoming  BLM  to  remove  large  portions  of  private  lands  and  developed  oil  fields.  In  addition,  the 
boundaries  of  the  Key  Habitat  Areas  are  generally  consistent  with  greater  sage-grouse  PHMAs,  with  the 
inclusion  of  additional  productive  habitats  identified  by  the  BLM  as  important  to  greater  sage-grouse  in 
the  Planning  Area.  The  boundaries  of  the  Greater  Sage-Grouse  PHMAs  ACEC  are  based  on  Version  3  of 
WY  EO  Greater  Sage-grouse  Core  Area  of  Protection  (WY  EO  2010-4)  (Wyoming  Office  of  the  Governor 
2010),  which  was  delineated  by  the  Wyoming  Governor's  Implementation  Team  and  Local  Working 
Groups  through  a  collaborative  mapping  process  and  includes  breeding,  later  brood-rearing,  and  winter 
concentration  areas  that  have  been  identified  as  highly  important  to  the  health  and  viability  of  greater 
sage-grouse  populations.  The  Wyoming  Greater  Sage-Grouse  Core  Area  Protection  strategy  was 
subsequently  updated  and  supplemented  through  the  issuance  of  Executive  Orders  2011-5  and  2013-3 
(Wyoming  Office  of  the  Governor  2011  and  2013). 

Portions  of  Key  and  PHMAs  (referred  to  generally  as  priority  habitat  areas)  are  also  designated  as 
important  bird  areas  by  the  Audubon  Society,  and  many  other  BLM  sensitive  animal  species  are  also 
dependent  upon  this  ecosystem  for  grazing,  pollination,  winter  range,  and  nesting  areas  (i.e.,  mountain 
plover,  burrowing  owl,  white-tailed  prairie  dog,  black-tailed  prairie  dog,  long-billed  curlew,  and  Baird's 
sparrow). 

The  proposed  ACECs  are  located  within  portions  of  the  WAFWA  Sage-Grouse  Management  Zone  I 
(Northern  Great  Plains)  and  Management  Zone  II  (Wyoming  Basin).  Major  threats  to  sage-grouse 
habitats  and  populations  in  Management  Zone  I  include  oil  and  gas  developments  and  conversion  of 
native  rangeland  to  crops  (Manier  et  al.  2013).  Within  Management  Zone  II,  the  primary  threats  include 
energy  development  and  supporting  infrastructure,  prolonged  drought,  and  bush  eradication  programs 
(Manier  et  al.  2013;  USFWS  2013a).  In  southern  portions  of  Management  Zone  II,  loss  of  habitat  from 
subdivision  and  housing  development  and  associated  infrastructure  is  the  primary  threat  to  sage-grouse 
populations  (Manier  et  al.  2013).  Additional  threats  to  the  proposed  ACECs  and  greater-sage  grouse 
populations  in  the  Planning  Area  include  livestock  grazing,  mining  and  associated  activities,  fire  risk, 
invasive  species,  urban  development,  powerlines,  vertical  structures,  and  railroads.  Management 
planning  for  the  protection  of  greater  sage-grouse  within  the  Planning  Area  would  be  most  effective 
where  the  impacts  of  energy  and  mineral  development,  primarily  oil  and  gas,  bentonite  mining,  and 
sand  and  gravel  extraction,  have  been  accounted  for  and  large,  intact  sage-grouse  priority  habitats  are 
delineated  prior  to  the  onset  of  widespread  development  (Taylor  et  al.  2012). 
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4.7.1.29  Summary  of  Impacts  by  Alternative 

Alternative  E  would  most  effectively  protect  the  values  of  concern  for  the  greater  sage-grouse  ACECs. 
Alternative  F  would  provide  similar  beneficial  impacts  for  the  values  of  concern,  but  to  a  lesser  degree 
since  it  allows  more  resource  use  activity  in  greater  sage-grouse  priority  habitat  than  Alternative  E. 
Alternatives  B  and  E  would  result  in  the  greatest  restrictions  on  mineral  development,  ROW 
authorizations,  and  other  surface-disturbing  activities;  motorized  travel;  and  livestock  grazing 
management.  Alternatives  D  and  F  both  allow  livestock  grazing,  mineral  development,  and  ROWs  in 
greater  sage-grouse  priority  habitats,  but  also  manage  resources  with  avoidance  objectives  that  would 
have  beneficial  impacts  on  ACEC  values  of  concern.  Impacts  under  alternatives  A  and  C  would  be  similar 
and  would  provide  the  most  opportunities  for  mineral  development  and  open  the  most  routes  to 
motorized  travel;  these  alternatives  apply  the  fewest  restrictions  to  ROW  authorization  and  surface 
disturbance,  and  would  provide  the  least  protection  for  greater  sage-grouse  priority  habitats. 

4.7.1.30  Detailed  Analysis  of  Alternatives 
Alternatives  A-D 

The  greater  sage-grouse  Key  Flabitat  Areas  and  PFIMAs  are  not  proposed  as  ACECs  under  alternatives  A, 
B,  C,  or  D.  Table  4-34  details  the  management  of  those  Key  Flabitat  Areas  and  PFIMAs  under  these 
alternatives  absent  ACEC  designation. 
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Table  4-34.  Summary  of  Management  by  Alternative  in  the  Greater  Sage-Grouse  Key  and 

Priority  Habitat  Management  Areas  ACECs 


Description 

Alternative  A 
(acres) 

Alternative  B 
(acres) 

Alternative  C 
(acres) 

Alternative  D 
(acres) 

Alternative  E 
(acres) 

Alternative  F 
(acres) 

Greater  Sage-Grouse  Key  Habitat  Area  Proposed  ACEC  (Managed  under  Alternative  E) 

Mineral  Materials  Disposal  -  Open 

1,169,725 

408,453 

1,143,441 

1,140,930 

6,138 

1,140,930 

Mineral  Materials  Disposal  -  Closed 

62,858 

824,130 

89,142 

91,653 

1,226,445 

91,653 

Mineral  Leasing -Closed 

56,422 

1,224,301 

35,633 

69,828 

1,224,301 

70,206 

Mineral  Leasing  -  Major  Constraints 

414,965 

0 

12,755 

619,371 

0 

620,840 

Mineral  Leasing  -  Moderate  Constraints 

514,076 

0 

688,774 

459,939 

0 

458,091 

Mineral  Leasing -Standard  Constraints 

238,838 

0 

487,139 

75,163 

0 

75,164 

Locatable  Mineral  Entry -Open 

1,223,865 

1,156,829 

1,228,298 

1,224,490 

5,431 

1,224,490 

Locatable  Mineral  Entry- Withdrawn 

8,718 

75,754 

4,285 

8,093 

1,227,152 

8,093 

Bentonite  Potential  (Known/Potential) 

97,875 

97,875 

97,875 

97,875 

97,875 

97,875 

Gypsum  Potential  (Known/Potential) 

31,052 

31,052 

31,052 

31,052 

31,052 

31,052 

Sand  &  Gravel  Potential  (Known/Potential) 

79,396 

79,396 

79,396 

79,396 

79,396 

79,396 

Renewable  Energy- Avoidance 

Not  Designated 

702,170 

885,100 

935,772 

0 

1,149,370 

Renewable  Energy  -  Exclusion 

Not  Designated 

529,349 

35,672 

112,994 

1,229,605 

80,243 

Renewable  Energy  -  Open 

Not  Designated 

1,064 

311,811 

183,817 

2,978 

2,970 

ROW  Management  -  Avoidance 

359,657 

1,099,320 

771,238 

1,113,488 

0 

1,106,778 

ROW  Management  -  Exclusion 

20,648 

132,194 

0 

264 

1,229,615 

264 

ROW  Management  -  Open 

852,278 

1,069 

461,345 

118,831 

2,968 

125,541 

Travel  Management  -  Limited  to  Designated 

285,263 

1,182,590 

441,143 

433,760 

1,182,590 

1,055,618 

Travel  Management  -  Limited  to  Existing 

945,895 

0 

789,646 

797,439 

0 

175,580 

Travel  Management  -  Closed 

379 

48,939 

329 

329 

48,939 

329 

Travel  Management  Open/Play  Area 

0 

0 

406 

0 

0 

0 

Livestock  Grazing  -  Closed 

312 

1,229,612 

312 

312 

1,229,612 

312 

Livestock  Grazing  -  Open 

1,232,271 

2,971 

1,232,271 

1,232,271 

2,971 

1,232,271 
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Table  4-34.  Summary  of  Impacts  by  Alternative  in  the  Greater  Sage-Grouse  Key  and 
Priority  Habitat  Management  Areas  ACECs  (Continued) 


Description 

Alternative  A 
(acres) 

Alternative  B 
(acres) 

Alternative  C 
(acres) 

Alternative  D 
(acres) 

Alternative  E 
(acres) 

Alternative  F 
(acres) 

Greater  Sage-Grouse  Priority  Habitat  Management  Areas  Proposed  ACEC  (Managed  under  Alternative  F) 

Mineral  Materials  Disposal  -  Open 

1,066,628 

353,904 

1,047,872 

1,054,498 

48,868 

1,054,498 

Mineral  Materials  Disposal  -  Closed 

50,070 

762,794 

68,826 

62,200 

1,067,830 

62,200 

Mineral  Leasing -Closed 

36,607 

1,041,069 

23,487 

60,430 

1,041,069 

62,406 

Mineral  Leasing  -  Major  Constraints 

434,760 

63,033 

8,857 

686,929 

63,401 

685,189 

Mineral  Leasing  -  Moderate  Constraints 

480,551 

8,237 

668,165 

366,859 

7,900 

366,624 

Mineral  Leasing -Standard  Constraints 

162,300 

1,880 

413,710 

0 

1,849 

0 

Locatable  Mineral  Entry -Open 

1,107,734 

1,050,098 

1,115,434 

1,109,826 

150,291 

1,109,826 

Locatable  Mineral  Entry- Withdrawn 

8,964 

61,600 

1,264 

6,872 

966,613 

6,872 

Bentonite  Potential  (Known/Potential) 

54,542 

54,542 

54,542 

54,542 

54,542 

54,542 

Gypsum  Potential  (Known/Potential) 

44,746 

44,746 

44,746 

44,746 

44,746 

44,746 

Sand  &  Gravel  Potential  (Known/Potential) 

61,804 

61,804 

61,804 

61,804 

61,804 

61,804 

Renewable  Energy  -  Avoidance 

Not  Designated 

619,855 

844,043 

1,004,456 

87,173 

1,036,856 

Renewable  Energy  -  Exclusion 

Not  Designated 

493,812 

23,084 

112,242 

1,024,586 

77,295 

Renewable  Energy  -  Open 

Not  Designated 

3,031 

249,571 

0 

4,940 

2,547 

ROW  Management  -  Avoidance 

351,298 

980,943 

734,561 

1,112,084 

138,320 

1,113,861 

ROW  Management  -  Exclusion 

20,857 

132,718 

0 

2,087 

973,446 

289 

ROW  Management  -  Open 

744,543 

3,037 

382,137 

2,527 

4,932 

2,548 

Travel  Management  -  Limited  to  Designated 

323,583 

1,063,552 

344,466 

452,740 

1,063,552 

1,113,611 

Travel  Management  -  Limited  to  Existing 

788,366 

18,798 

770,929 

660,871 

18,798 

0 

Travel  Management  -  Closed 

4,109 

33,708 

665 

2,448 

33,708 

2,448 

Travel  Management  Open/Play  Area 

0 

0 

0 

0 

0 

0 

Livestock  Grazing  -  Closed 

322 

1,054,691 

322 

322 

1,054,691 

322 

Livestock  Grazing  -  Open 

1,116,376 

62,007 

1,116,376 

1,116,376 

62,007 

1,116,376 

Sources:  BLM  2009a;  BLM  2013a 
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Alternative  E 

Under  Alternative  E,  the  BLM  designates  greater  sage-grouse  Key  Habitat  Areas  as  an  ACEC. 
Management  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  under  Alternative  E  would  reduce 
adverse  impacts  to  the  values  of  concern  in  the  area  by  reducing  the  potential  for  surface-disturbing  and 
disrupting  activities  to  a  greater  extent  than  any  other  alternative.  Specifically,  anthropogenic 
disturbances  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  in  Key  Habitat  Areas  are  managed  to  not 
exceed  one  disturbance  per  640  acres  and  cover  less  than  3  percent  of  the  total  sage-grouse  habitat. 
Under  Alternative  E,  vegetative  and  silviculture  treatments,  invasive  and  nonnative  pest  species  control, 
fuels  management,  and  maintenance  of  existing  facilities  in  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  are  subject  to  additional  constraints  and  seasonal  stipulations  to  protect  greater  sage-grouse 
during  sensitive  times  of  the  year. 

Withdrawing  the  majority  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  from  appropriation  under 
the  mining  laws  (1,227,152  acres),  managing  the  entire  area  (1,232,583  acres)  as  closed  to  mineral 
leasing,  and  closing  the  entire  area  to  mineral  materials  disposal  and  geophysical  exploration  could 
result  in  the  greatest  adverse  impacts  to  minerals  development  when  compared  to  the  other 
alternatives.  Designating  greater  sage-grouse  Key  Habitat  Areas  as  an  ACEC  would  require  any  new 
notice  level  activity  related  to  locatable  minerals  exploration  be  submitted  as  a  Plan  of  Operations  and 
subject  to  analysis  under  National  Environmental  Policy  Act  (NEPA).  Conversely,  restricting  minerals 
development  could  result  in  greater  beneficial  impacts  to  the  ACEC  values  of  concern  than  any  other 
alternative. 

Alternative  E  would  limit  potential  adverse  effects  from  resource  uses  to  greater  sage-grouse  and  other 
sensitive  wildlife  species  and  habitats  during  important  mating  and  nesting  time  periods  to  the  greatest 
extent  of  any  alternative.  Restrictions  on  ROWs,  renewable  energy,  livestock  grazing,  and  motorized 
vehicle  use  under  Alternative  E  are  greater  than  Alternative  A  and  similar  to  Alternative  B.  The  entire 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  is  managed  as  a  ROW  and  renewable  energy  exclusion 
area,  which  would  reduce  the  potential  for  adverse  impacts  to  greater  sage-grouse  priority  habitats 
more  than  any  other  alternative.  Livestock  grazing  management  and  CTTM  in  the  ACEC  would  be  the 
same  as  Alternative  B,  which  closes  greater  sage-grouse  Key  Habitat  Areas  to  livestock  grazing  and  limits 
motorized  vehicle  use  to  designated  roads  and  trails  with  seasonal  closures  from  March  15  to  June  30. 
Closure  of  the  ACEC  to  livestock  grazing  would  eliminate  potential  adverse  effects  from  concentrated 
livestock  grazing  on  sagebrush  steppe  habitats,  reducing  the  potential  for  overgrazing  or  trampling 
effects  by  domestic  animals.  Conversely,  these  restrictions  on  resource  uses  under  Alternative  E  would 
result  in  greater  adverse  impacts  to  availability  of  public  lands  for  resource  uses  than  any  other 
alternative.  In  particular,  adverse  impacts  to  locatable  minerals  development  under  Alternative  E  may 
be  greater  than  any  other  alternative,  due  to  the  withdrawal  of  96,981  acres  with  known  or  potential 
bentonite  occurrence  and  30,929  acres  with  known  or  potential  gypsum  occurrence  from  mineral  entry 
within  the  ACEC. 

Overall,  the  relative  size  and  additional  restrictions  on  surface-disturbing  activities  and  resource  uses  in 
the  proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  under  Alternative  E  would  provide  the 
greatest  protections  to  greater  sage-grouse  and  other  special  status  species  habitat  by  reducing 
fragmentation,  the  potential  for  invasive  species  infestation,  and  the  disturbance  of  sensitive  status 
species  or  their  habitat  during  sensitive  times  of  the  year. 
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Alternative  F 

Under  Alternative  F,  the  BLM  designates  greater  sage-grouse  PHMAs  as  an  ACEC.  In  this  ACEC,  the  BLM 
manages  the  density  of  disturbance  (e.g.,  roads,  oil  and  gas  wells,  pipelines,  etc.)  to  not  exceed  one 
disturbance  per  640  acres  and  cover  less  than  3  percent  of  existing  sagebrush  habitat.  As  a  whole, 
management  of  surface-disturbing  activities  within  this  ACEC  would  provide  greater  protection  for 
values  of  concern  than  alternatives  A,  C,  and  D,  but  fewer  than  alternatives  B  and  E. 

Adverse  impacts  to  this  proposed  ACEC  from  mineral  resource  activities  would  be  slightly  greater  than 
under  Alternative  A  and  similar  to  Alternative  D,  with  the  exception  of  additional  constraints  on  oil  and 
gas  development.  Under  Alternative  F,  the  Greater  Sage-Grouse  PFIMAs  ACEC  is  managed  as  open  to 
locatable  mineral  entry  (1,056,007  acres),  open  to  mineral  leasing  (with  major  constraints  on  685,181 
acres,  moderate  constraints  on  366,619  acres,  and  no  area  with  standard  constraints),  and  open  to 
mineral  materials  disposal  subject  to  density  of  disturbance  limitations.  Designating  PFIMAs  as  an  ACEC 
would  require  any  new  Notice  level  activity  related  to  locatable  minerals  exploration  be  submitted  as  a 
Plan  of  Operations  and  subject  to  analysis  under  NEPA.  Mineral  development  is  one  of  the  primary 
threats  to  the  values  in  this  area,  and  allowing  this  type  of  development  may  result  in  adverse  impacts 
from  surface  disturbance  and  disruption,  as  well  as  increased  fragmentation  and  invasive  species 
infestation.  Conversely,  this  ACEC  could  adversely  affect  mineral  development  through  additional 
restrictions  on  the  number  and  size  of  potential  leasable  or  salable  minerals  developments  that  make  it 
more  difficult  to  develop  these  resources.  Unlike  Alternative  E  (and  to  a  lesser  extent  Alternative  B),  the 
Greater  Sage-Grouse  PFIMAs  ACEC  would  not  preclude  mineral  development. 

Alternative  F  management  of  ROW  and  renewable  energy  would  reduce  potential  adverse  impacts  to 
the  values  of  concern  under  Alternative  A,  though  to  a  lesser  extent  than  Alternative  E.  Similar  to 
minerals  development,  surface  disturbance  from  ROW  and  renewable  energy  development  would  result 
in  adverse  impacts  from  increased  habitat  fragmentation  and  other  factors;  in  addition,  these  types  of 
developments  may  provide  perches  for  raptors  and  create  permanent  disruptions  that  also  adversely 
affect  greater  sage-grouse  and  other  sagebrush  obligates.  The  development  of  wind  energy  would 
result  in  adverse  impacts  to  the  values  of  concern  in  this  ACEC  due  to  large  wind  turbines,  construction 
activities,  and  required  infrastructure  (e.g.,  roads,  transmission  lines,  and  facilities).  Conversely, 
restrictions  and  required  mitigation  for  ROW  development  in  the  ACEC  may  result  in  adverse  impacts  to 
project  proponents  through  increases  in  project  costs  and  development  timeframes. 

Alternative  F  limits  motorized  vehicle  use  to  designated  roads  and  trails  (1,113,611  acres)  in  the  ACEC 
over  a  greater  area  than  alternatives  A,  C,  and  D,  which  would  reduce  the  potential  for  habitat 
fragmentation  in  greater  sage-grouse  and  other  sensitive  species  habitats  in  comparison  to  these 
alternatives. 

McCullough  Peaks  South  Paleontological  Area 

Alternatives  B  and  E  designate  the  McCullough  Peaks  South  Paleontological  Area  as  an  ACEC  (6,994 
acres)  (Maps  85  and  88);  the  other  alternatives  do  not.  The  values  of  concern  in  the  proposed 
McCullough  Peaks  South  Paleontological  Area  ACEC  are  paleontological  resources  in  the  form  of 
mammalian  and  paleobotanical  fossils  and  geochemical  data  used  in  the  study  of  a  major  Carbon 
Isotope  Excursion  recorded  during  an  ancient  period  of  global  warming  known  as  the  PETM.  Scenic  and 
geologic  features  also  are  valuable  in  this  ACEC.  Threats  to  this  proposed  ACEC  include  surface 
disturbance  from  mineral  (primarily  oil  and  gas)  and  ROW  development. 
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4.7.1.31  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  paleontological  and  geological  values 
of  concern  in  the  McCullough  Peaks  South  Paleontological  Area.  Alternatives  B  and  E  also  place  the 
greatest  restrictions  on  mineral  development,  ROW  authorizations  and  other  surface-disturbing 
activities;  motorized  travel;  livestock  grazing;  and  the  excavation  of  paleontological  resources. 
Alternatives  A  and  C  allow  mineral  development,  open  more  routes  to  motorized  travel,  and  are  less 
restrictive  to  the  authorization  of  ROWs  and  surface  disturbance  in  the  area.  Alternative  A  is  the  least 
restrictive  for  oil  and  gas  development  and  ROW  authorizations,  and  may  therefore  result  in  the 
greatest  potential  for  adverse  impacts  to  the  values  of  concern  from  surface  disturbance  due  to  these 
threats.  A  portion  of  the  McCullough  Peaks  South  Paleontological  Area  is  included  in  the  PETM  ACEC 
under  alternatives  D  and  F;  the  Paleocene-Eocene  Thermal  Maximum  section  describes  management  of 
and  impacts  to  this  area. 

4.7.1.32  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  McCullough  Peaks  South  Paleontological  area  is  open  to  locatable  mineral  entry  on  6,994  acres, 
open  to  mineral  leasing  (with  primarily  moderate  constraints  on  4,626  acres  and  major  constraints  on 
the  remaining  8  acres),  and  primarily  open  to  mineral  materials  disposal  (6,567  acres).  Mineral 
development  is  one  of  the  threats  to  the  paleontological  and  geological  values  of  the  area,  and  allowing 
this  type  of  development  with  minimal  restrictions  could  result  in  surface  disturbance  that  would  cause 
adverse  impacts  to  the  values  of  concern.  Except  for  a  small  area  of  high-potential  for  sand  and  gravel, 
the  low  potential  for  bentonite  and  gypsum  occurrence  and  very  low  development  potential  for  oil  and 
gas  may  minimize  these  adverse  impacts. 

The  McCullough  Peaks  South  Paleontological  Area  is  primarily  managed  as  open  to  ROW  authorizations 
(5,709  acres),  with  the  remainder  managed  as  a  ROW  avoidance  area  (1,250  acres).  Allowing  ROW 
authorizations  in  the  area  would  result  in  beneficial  impacts  to  these  authorizations.  Managing  this  area 
as  primarily  open  to  ROW  authorizations  could  result  in  adverse  impacts  to  the  values  of  concern  by 
increasing  the  potential  for  surface  disturbance  and  associated  with  ROW  development. 

Motorized  vehicle  use  is  limited  to  designated  roads  and  trails  in  the  area;  thereby  limiting  access  and 
use  of  certain  roads  in  the  area  and  limiting  disturbance  or  degradation  to  the  values  of  concern. 

The  McCullough  Peaks  South  Paleontological  Area  is  open  to  livestock  grazing  under  Alternative  A, 
which  may  result  in  adverse  impacts  to  the  paleontological  values  of  concern  in  the  area.  However, 
impacts  from  concentrated  livestock  use,  which  can  damage  exposed  paleontological  resources,  can  be 
mitigated  through  proper  livestock  management  that  improves  livestock  distribution. 

Applicable  laws  and  regulations  and  the  management  described  in  Section  4.5.2  Paleontological 
Resources  control  the  collection  of  fossils  under  Alternative  A.  These  decisions  include  protective 
management,  such  as  surveying  and  monitoring  surface-disturbing  activities  for  all  PFYC  4  and  5 
formations  that  would  provide  some  protection  to  the  paleontological  values. 
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Alternative  B 

Management  for  the  McCullough  Peaks  South  Paleontological  Area  ACEC  under  Alternative  B  reduces 
adverse  impacts  from  surface  disturbance  and  development  to  the  paleontological  and  geological  values 
of  concern  in  the  area.  Alternative  B  requires  avoiding  or  prohibiting  surface-disturbing  activities  in  the 
McCullough  Peaks  South  Paleontological  Area  ACEC,  and  prohibiting  the  use,  occupation,  construction, 
or  maintenance  of  facilities  that  are  inconsistent  with  the  management  direction  and  objectives  for  the 
area.  Allowing  minor  surface-disturbing  activities  in  the  ACEC  if  they  are  preceded  by  a  paleontological 
sensitivity  survey  and,  if  necessary,  monitored  during  construction,  would  help  to  protect 
paleontological  resources  in  the  area.  Restricting  surface-disturbing  activities  may  increase  project  costs 
and  timeframes,  but  would  continue  to  allow  some  activities  while  also  protecting  the  integrity  of  fossil¬ 
bearing  material  in  the  area. 

Withdrawing  the  McCullough  Peaks  South  Paleontological  Area  ACEC  from  appropriation  under  the 
mining  laws,  managing  the  area  as  closed  to  mineral  leasing,  and  closing  it  to  mineral  materials  disposal 
and  geophysical  exploration  could  result  in  greater  adverse  impacts  to  mineral  development  than 
Alternative  A.  Restricting  mineral  development  may  result  in  greater  beneficial  impacts  to  the 
paleontological  and  geologic  values  in  the  area  than  Alternative  A.  As  described  for  Alternative  A,  the 
low  potential  for  mineral  resources  in  the  area  may  minimize  these  impacts. 

Alternative  B  is  more  restrictive  than  Alternative  A  regarding  ROW  management,  motorized  vehicle  use, 
and  livestock  grazing;  therefore,  adverse  impacts  to  these  resource  uses  are  likely  to  be  greater  than 
under  Alternative  A.  Alternative  B  manages  the  McCullough  Peaks  South  Paleontological  Area  ACEC  as  a 
renewable  energy  and  ROW  avoidance  area,  limits  motorized  vehicle  use  to  designated  roads  and  trails, 
and  allows  livestock  grazing  under  existing  regulations  provided  it  does  not  disturb  the  natural, 
educational,  and  scientific  research  values  of  the  ACEC.  This  management  would  reduce  the  potential 
for  surface  disturbance  and  would  provide  increased  flexibility  to  further  restrict  activities  (such  as 
livestock  grazing  and  resource-degrading  travel  routes)  determined  to  be  adverse  to  the  values  of 
concern.  Conversely,  any  restrictions  on  grazing  could  reduce  the  currently  available  722  AUMs  in  the 
ACEC  and  adversely  affect  livestock  grazing.  Requiring  paleontological  sensitivity  surveys  prior  to 
approval  of  minor  ROW  authorizations  may  have  long-term  impacts  by  increasing  processing  times  of 
authorizations  and  potentially  requiring  mitigation,  relocation,  or  modification  of  facilities  if 
paleontological  resources  are  found. 

Alternative  B  allows  fossil  collection,  excavation,  or  removal  in  the  McCullough  Peaks  South 
Paleontological  Area  ACEC  only  under  a  permit  issued  by  the  Wyoming  BLM  State  Director  and  only  by 
institutions  and  individuals  engaged  in  BLM-approved  research  and  museum  or  educational  projects 
that  provide  for  detailed  recordation,  reporting,  care  of  specimens,  and  availability  of  specimens  to 
other  scientists  and  museums.  Such  requirements  could,  however,  result  in  beneficial  impacts  by 
protecting  the  integrity  of  the  resources  and  enabling  the  advancement  of  scientific  knowledge  in 
the  area. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

Management  of  and  impacts  associated  with  mineral  development  under  Alternative  C  would  be  similar 
to  those  under  Alternative  A.  The  area  is  open  to  mineral  leasing  (with  primarily  moderate  constraints 
on  3,951  acres,  standard  restrictions  on  2,161  acres,  and  major  constraints  on  the  remainder),  and  open 
to  mineral  materials  disposal  on  6,772  acres. 
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ROW  management  in  the  McCullough  Peaks  South  Paleontological  Area  under  Alternative  C  is  more 
restrictive  than  under  Alternative  A,  but  less  than  under  Alternative  B.  The  area  is  primarily  an 
avoidance  area  for  ROW  authorizations  (3,776  acres)  and  open  for  ROW  authorizations  (3,218  acres)  on 
the  remainder.  Management  of  ROWs  under  Alternative  C  would  result  in  greater  beneficial  impacts  to 
the  values  of  concern  in  the  ACEC  than  Alternative  A,  but  less  than  Alternative  B. 

Management  of  and  impacts  associated  with  motorized  vehicle  use  under  Alternative  C  would  be  the 
same  as  under  Alternative  A. 

Applicable  laws  and  regulations  and  management  described  in  Section  4.5.2  Paleontological  Resources 
control  the  collection  of  fossils  under  Alternative  C.  This  management  would  be  less  restrictive  to 
surface  disturbance  than  Alternative  A,  because  it  does  not  require  on-the-ground  surveys  for  PFYC  4 
formations. 

Alternative  D 

Alternative  D  does  not  designate  this  area  an  ACEC.  Part  of  the  McCullough  Peaks  South  Paleontological 
Area  (4,958  acres)  is  within  the  proposed  PETM  ACEC.  See  the  Paleocene-Eocene  Thermal  Maximum 
section  for  an  analysis  of  the  effects  of  management  of  this  area. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  McCullough  Peaks  South  Paleontological  Area 
under  Alternative  E  would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts 
analysis  under  Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  McCullough  Peaks  South  Paleontological  Area 
under  Alternative  F  would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts 
analysis  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Rainbow  Canyon 

Alternatives  B  and  E  designate  the  Rainbow  Canyon  area  as  an  ACEC  (1,443  acres)  (Maps  85  and  88);  the 
other  alternatives  do  not.  The  values  of  concern  in  the  proposed  Rainbow  Canyon  ACEC  are 
paleontological  resources  in  the  form  of  dinosaurian  and  paleobotanical  fossils,  and  weathered  and 
eroded  geologic  and  scenic  features.  Threats  to  this  proposed  ACEC  include  surface  disturbance  from 
mineral  and  ROW  development. 

4.7.1.33  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  would  be  the  most  effective  for  protecting  visual  resources,  and  the  paleontological 
and  geologic  values  of  concern  in  the  Rainbow  Canyon  area.  These  alternatives  also  would  result  in  the 
greatest  restrictions  on  mineral  development,  ROW  authorizations,  and  other  surface-disturbing 
activities;  livestock  grazing;  and  the  excavation  of  paleontological  resources.  Alternatives  A  and  C  allow 
mineral  development  and  are  less  restrictive  to  the  authorization  of  ROWs  and  surface  disturbance  in 
areas  with  paleontological  and  visual  resources  than  Alternative  B.  Alternative  C  would  be  the  least 
restrictive  for  oil  and  gas  development  and  ROW  authorizations,  and  may  therefore  result  in  the 
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greatest  potential  for  adverse  impacts  to  the  values  of  concern  from  surface  disturbance  due  to  these 
threats.  Alternatives  D  and  F  manage  mineral  development  similar  to  alternatives  A  and  C  and  ROW 
authorizations  similar  to  alternatives  B  and  E. 

4.7.1.34  Detailed  Analysis  of  Alternatives 

Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  is  open  to  locatable  mineral  entry,  open  to  mineral  leasing  (with  moderate  constraints),  and 
open  to  mineral  materials  disposal.  Mineral  development  is  one  of  the  threats  to  the  area  and  allowing 
this  type  of  development,  with  minimal  restrictions,  could  result  in  surface  disturbance  that  would  cause 
adverse  impacts  to  the  values  of  concern.  The  1,238  acres  with  potential  bentonite  occurrence  would 
be  the  most  likely  location  of  minerals  development;  the  development  potential  for  oil  and  gas  and  sand 
and  gravel  are  very  low,  and  there  are  no  areas  of  known  or  potential  gypsum  occurrence.  The  very  low 
potential  for  most  minerals  may  minimize  the  potential  for  adverse  impacts  to  the  values  of  concern. 

The  Rainbow  Canyon  area  is  primarily  open  to  ROW  authorizations  (1,222  acres),  with  the  remainder 
managed  as  a  ROW  avoidance  area  (221  acres).  Managing  most  of  this  area  as  open  to  ROW 
authorizations  could  result  in  adverse  impacts  to  the  values  of  concern  by  increasing  the  potential  for 
surface  disturbance  and  ROW  development. 

Motorized  vehicle  use  is  limited  to  designated  roads  and  trails,  which  may  result  in  fewer  roads  available 
to  motorized  travel  in  the  area,  compared  to  areas  limited  to  existing  roads  and  trails. 

The  Rainbow  Canyon  area  is  open  to  livestock  grazing  under  Alternative  A.  Livestock  trampling  and 
wallowing  in  areas  of  concentrated  livestock  use  can  damage  exposed  paleontological  resources.  While, 
in  most  instances,  concentrated  livestock  use  would  result  in  adverse  impacts  to  paleontological  values, 
proper  management  of  livestock  grazing  can  mitigate  these  impacts  by  improving  livestock  distribution. 

Applicable  laws  and  regulations  and  management  described  in  Section  4.5.2  Paleontological  Resources 
control  the  collection  of  fossils  under  Alternative  A.  These  decisions  include  protective  management, 
such  as  surveying  and  monitoring  surface-disturbing  activities  for  PFYC  4  and  5  formations  that  may 
protect  paleontological  values  of  concern.  The  area  under  Alternative  A  is  managed  under  VRM  Class  III 
objectives,  which  would  allow  for  a  more  moderate  change  in  the  scenic  quality  rating  units  that 
encompass  Rainbow  Canyon  than  VRM  Class  II  objectives.  VRM  Class  III  would  allow  for  more 
contrasting  elements  to  be  present  from  surface-disturbing  activities  that  are  generated  from  ROW 
actions  and  mineral  developments. 

Alternative  B 

Management  for  the  Rainbow  Canyon  ACEC  under  Alternative  B  reduces  adverse  impacts  to  the 
paleontological  and  geological  values  of  concern  from  surface  disturbance  and  development. 
Management  under  this  alternative  requires  avoiding  or  prohibiting  surface-disturbing  activities  in  the 
Rainbow  Canyon  ACEC,  and  prohibiting  the  use,  occupation,  construction,  or  maintenance  of  facilities  in 
the  Rainbow  Canyon  ACEC  that  are  inconsistent  with  the  management  direction  and  objectives  for  the 
area.  Allowing  minor  surface-disturbing  activities  in  the  Rainbow  Canyon  ACEC  if  they  are  preceded  by  a 
paleontological  sensitivity  survey  and,  if  necessary,  monitored  during  construction,  would  help  protect 
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paleontological  resources.  Restricting  surface-disturbing  activities  could  increase  project  costs  and 
timeframes,  but  would  continue  to  allow  some  activities  while  also  protecting  the  integrity  of  fossil¬ 
bearing  material  in  the  area. 

Withdrawing  the  Rainbow  Canyon  ACEC  from  appropriation  under  the  mining  laws,  managing  the  area 
as  closed  to  mineral  leasing,  and  closing  the  area  to  mineral  materials  disposal  and  geophysical 
exploration  may  result  in  greater  adverse  impacts  to  mineral  development  than  Alternative  A. 

Restricting  mineral  development  could  result  in  greater  beneficial  impacts  to  the  paleontological  and 
geologic  values  in  the  area  than  Alternative  A.  As  noted  for  Alternative  A,  impacts  from  the  withdrawal 
are  likely  to  be  greatest  on  the  1,238  acres  with  known  or  potential  gypsum  occurrence;  the  low 
potential  for  other  mineral  resources  in  the  area  may  minimize  impacts  from  other  types  of  mineral 
exploration  and  development. 

Management  under  Alternative  B  is  more  restrictive  than  under  Alternative  A  for  ROWs  and  livestock 
grazing.  Therefore,  adverse  impacts  to  these  resource  uses  would  be  greater  than  under  Alternative  A. 
Alternative  B  manages  the  Rainbow  Canyon  ACEC  as  a  renewable  energy  and  ROW  avoidance  area  and 
allows  livestock  grazing  under  existing  regulations,  provided  it  does  not  disturb  the  natural,  educational, 
and  scientific  research  values  of  the  Rainbow  Canyon  ACEC.  This  management  would  reduce  the 
potential  for  surface  disturbance  and  would  provide  increased  flexibility  to  further  restrict  activities 
(such  as  livestock  grazing)  determined  to  be  adverse  to  the  values  of  concern.  Any  restrictions  on 
grazing  could  reduce  the  currently  available  23  AUMs  in  the  area  and  adversely  impact  livestock  grazing. 

Management  of  and  impacts  associated  with  motorized  vehicle  use  under  Alternative  B  are  the  same  as 
under  Alternative  A. 

Alternative  B  allows  fossil  collection,  excavation,  or  removal  in  the  Rainbow  Canyon  ACEC  only  under  a 
permit  issued  by  the  Wyoming  BLM  State  Director  and  only  by  institutions  and  individuals  engaged  in 
BLM-approved  research,  museum,  or  educational  projects  that  provide  for  detailed  recordation, 
reporting,  care  of  specimens,  and  availability  of  specimens  to  other  scientists  and  museums.  Such 
requirements  would,  however,  result  in  beneficial  impacts  by  protecting  the  integrity  of  the  resources 
and  enable  the  advancement  of  scientific  knowledge. 

The  area  would  be  managed  under  VRM  Class  II  objectives,  which  require  contrasting  elements  created 
by  surface-disturbing  activities  to  be  subordinate  to  the  surrounding  natural  elements.  VRM  Class  II 
objectives  would  assist  in  maintaining  the  values  of  concern  more  than  alternatives  A,  C,  D,  and  F. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

Management  of  and  impacts  associated  with  locatable  and  salable  mineral  development  under 
Alternative  C  would  be  similar  to  those  under  Alternative  A.  However,  the  management  of  leasable 
minerals  would  be  the  least  restrictive  of  any  alternative  because  the  area  is  managed  as  open  to 
mineral  leasing  with  primarily  standard  constraints  (1,433  acres). 

ROW  management  in  the  Rainbow  Canyon  area  under  Alternative  C  is  less  restrictive  than  alternatives  A 
and  B.  The  Rainbow  Canyon  area  is  managed  as  open  to  ROW  authorizations  (1,443  acres).  Fewer 
restrictions  on  ROWs  could  result  in  more  adverse  impacts  to  the  values  of  concern  compared  to  the 
other  alternatives. 
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Management  of  and  impacts  associated  with  motorized  vehicle  use  under  Alternative  C  would  be  the 
same  as  under  Alternative  A. 

Applicable  laws  and  regulations  and  management  described  in  Section  4.5.2  Paleontological  Resources 
control  the  collection  of  fossils  under  Alternative  C.  This  management  is  less  restrictive  to  surface 
disturbance  that  could  adversely  impact  values  of  concern  than  under  Alternative  A,  because  it  does  not 
require  on-the-ground  surveys  for  PFYC  4  formations  on  a  case-by-case  basis. 

Alternative  C  would  manage  the  area  under  VRM  Class  III  and  IV  objectives,  which  do  not  require 
minimizing  the  contrasting  elements  created  by  surface-disturbing  activities  as  a  priority.  Alternative  C 
would  allow  for  observable  visual  intrusions  within  the  scenic  quality  rating  units,  to  the  degree  which 
may  alter  the  current  visual  resource  rating  to  a  lower  quality  rating. 

Alternative  D 

Alternative  D  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

Management  of  and  impacts  associated  with  mineral  development  under  Alternative  D  would  be  the 
same  as  under  Alternative  A. 

Under  Alternative  D,  the  Rainbow  Canyon  area  is  managed  as  a  ROW  avoidance  area  and  impacts  would 
be  the  same  as  those  under  Alternative  B. 

Management  of  and  impacts  associated  with  motorized  vehicle  use  under  Alternative  D  would  be  the 
same  as  under  Alternative  A. 

Applicable  laws  and  regulations  and  management  described  in  Section  4.5.2  Paleontological  Resources 
control  the  collection  of  fossils  under  Alternative  D.  These  decisions  include  protective  management, 
such  as  surveying  and  monitoring  surface-disturbing  activities  for  PFYC  4  and  5  formations  and  attaching 
standard  Paleontological  Resources  Protection  Stipulations  for  PFYC  1-5  formations  that  would  provide 
some  protection  to  the  paleontological  values,  but  less  than  under  Alternative  B. 

Alternative  D  visual  resource  management  of  impacts  associated  with  surface-disturbing  activities  would 
be  the  same  as  under  Alternative  C. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Rainbow  Canyon  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Rainbow  Canyon  area  under  Alternative  F 
would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  under 
Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Paleocene-Eocene  Thermal  Maximum  fPETM) 

Alternatives  D  and  F  would  designate  the  PETM,  in  the  Clarks  Fork  Basin/Polecat  Bench,  Foster  Gulch, 
and  McCullough  Peaks  South  areas,  as  an  ACEC  (14,906  acres)  (Maps  87  and  89);  alternatives  A  and  C 
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would  not.  Under  alternatives  B  and  E,  the  area  of  the  PETM  ACEC  is  entirely  within  the  proposed  Clarks 
Fork  Basin/Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and  McCullough  Peaks  South  ACECs 
(58,191  acres  total)  (Maps  85  and  88).  The  values  of  concern  in  the  PETM  ACEC  are  the  same  as  those  in 
the  Clarks  Fork  Basin/Polecat  Bench,  Foster  Gulch,  and  McCullough  Peaks  South  ACECs  (i.e.,  fossil 
resources  and  geochemical  data  from  an  ancient  period  of  global  warming).  The  PETM  ACEC  includes  a 
portion  of  the  deposits  of  these  resources  protected  under  the  Alternative  B  ACECs  (referred  to  here  as 
the  greater-PETM  area).  Threats  to  the  area  of  the  PETM  ACEC  include  surface  disturbance  from  mineral 
(oil  and  gas,  mineral  materials,  and  possible  locatable  mineral  mining),  recreational  and  OFIV  use, 
invasive  and  nonnative  species  infestations,  and  ROW  development. 

Management  of  and  impacts  from  ACECs  in  the  greater-PETM  area  under  alternatives  B  and  E,  and 
management  in  this  area  without  ACEC  designations  under  alternatives  A  and  C,  are  addressed  in  the 
Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and  McCullough  Peaks  South 
ACEC  sections. 

4.7.1.35  Summary  of  Impacts  by  Alternative 

Only  alternatives  D  and  F  designate  the  PETM  ACEC.  Flowever,  alternatives  B  and  E  manage  ACECs  that 
completely  overlap  this  area,  making  them  the  most  effective  alternatives  for  protecting  the 
paleontological  and  geological  values  of  concern.  In  both  the  PETM  ACEC  area  and  the  greater-PETM 
area  covered  by  the  Clarks  Fork  Basin/  Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and 
McCullough  Peaks  South  ACECs,  alternatives  B  and  E  would  be  the  most  restrictive  of  oil  and  gas 
development,  withdrawals,  renewable  energy  development,  ROW  authorizations  and  other  surface- 
disturbing  activities,  and  motorized  vehicle  use.  Under  alternatives  A  and  C,  none  of  the  area  in  the 
PETM  ACEC  or  the  greater-PETM  area  is  designated  as  an  ACEC  for  the  protection  of  paleontological 
values  of  concern.  Management  under  these  alternatives  generally  would  be  the  least  restrictive  of 
mineral  use  and  would  provide  the  least  protection  from  surface  disturbance  for  the  paleontological 
resources  in  the  area.  Alternative  A  would  be  the  least  restrictive  of  ROW  and  motorized  vehicle  use, 
followed  by  alternatives  C,  D,  and  F. 

4.7.1.36  Detailed  Analysis  of  Alternatives 
Alternatives  A  and  C 

Alternatives  A  and  C  do  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance 
with  multiple  use  principles  consistent  with  other  resource  objectives.  The  proposed  PETM  ACEC  is 
entirely  within  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and 
McCullough  Peaks  South  ACECs  proposed  under  Alternative  B.  See  the  Detailed  Analysis  of  Alternatives 
discussions  for  those  ACECs  for  management  of  and  impacts  to  this  area  under  alternatives  A  and  C. 

Alternative  B 

Alternative  B  does  not  designate  a  PETM  ACEC,  but  does  manage  a  larger  area  as  the  Clarks  Fork  Basin/ 
Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and  McCullough  Peaks  South  ACECs  to  protect 
the  same  values  of  concern.  See  the  Detailed  Analysis  of  Alternatives  for  the  Clarks  Fork  Basin/Polecat 
Bench  West  Paleontological  Area,  Foster  Gulch,  and  McCullough  Peaks  South  ACECs  for  management  of 
and  impacts  to  this  area  under  Alternative  B. 
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Alternative  D 

Under  Alternative  D,  the  BLM  designates  a  portion  of  the  area  managed  as  the  Clarks  Fork  Basin/Polecat 
Bench  West  Paleontological  Area,  Foster  Gulch,  and  McCullough  Peaks  South  ACECs  under  Alternative  B 
as  the  PETM  ACEC  to  protect  paleontological  resources  and  geochemical  data. 

Allowing  surface-disturbing  activities  and  the  use,  occupation,  construction,  or  maintenance  of  facilities 
that  are  consistent  with  the  goals  of  the  ACEC,  would  result  in  fewer  adverse  impacts,  similar  to  those 
described  for  alternatives  A  and  C  in  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area, 
Foster  Gulch,  and  McCullough  Peaks  South  ACECs.  In  the  greater-PETM  area  boundary  proposed  under 
Alternative  B,  impacts  to  paleontological  resources  would  be  the  same  as  under  alternatives  A  and  C, 
because  only  standard  restrictions  on  surface  disturbance  would  apply.  Alternative  D  restrictions 
throughout  this  area  would  be  less  effective  for  protecting  paleontological  resources  than  Alternative  B, 
but  also  would  cause  fewer  adverse  impacts  to  project  costs  and  timeframes  associated  with  surface- 
disturbing  activities,  such  as  range  improvements. 

Under  Alternative  D,  management  of  mineral  development  in  the  PETM  ACEC  and  the  greater-PETM 
area  is  less  restrictive  than  under  Alternative  B  and  similar  or  slightly  more  restrictive  than  management 
under  alternatives  A  and  C.  As  with  alternatives  A  and  C,  Alternative  D  manages  most  of  the  area  as 
open  for  mineral  leasing  with  moderate  constraints;  however,  this  alternative  also  applies  a  more 
restrictive  NSO  stipulation  on  the  PETM  ACEC  itself  and  contains  less  area  open  with  standard 
constraints  on  the  greater-PETM  area.  Alternative  D  manages  the  PETM  ACEC  and  the  greater-PETM 
area  as  available  for  locatable  mineral  entry.  Flowever,  unlike  similar  management  under  alternatives  A 
and  C,  the  area  in  the  PETM  ACEC  would  require  a  plan  of  operations  for  most  locatable  mineral 
exploration  and  development.  The  PETM  ACEC  is  closed  to  mineral  materials  disposal,  as  is  this  area 
under  Alternative  B,  and  the  greater-PETM  area  is  managed  as  open  to  mineral  materials  disposal, 
similar  to  alternatives  A  and  C.  Although  these  restrictions  would  result  in  adverse  impacts  to  mineral 
uses,  these  impacts  may  be  minimized  in  the  ACEC  and  the  greater-PETM  area  because  these  areas 
consist  of  9,933  acres  of  very  low  and  4,973  acres  of  low  development  potential  for  oil  and  gas,  the  low 
occurrence  potential  for  bentonite,  gypsum,  and  low  development  potential  for  sand  and  gravel  across 
most  of  the  area.  Restricting  mineral  development  could  result  in  beneficial  impacts  to  the  values  of 
concern  for  the  ACEC  by  reducing  the  potential  for  destruction  or  degradation  of  paleontological  values 
and  the  other  adverse  impacts  often  associated  with  surface  disturbance  (e.g.,  the  potential  spread  of 
invasive  species). 

Similar  to  Alternative  C,  under  Alternative  D  approximately  half  of  the  PETM  ACEC  and  the  greater-PETM 
area  are  open  to  ROW  authorizations  and  half  is  managed  as  ROW  avoidance  areas.  This  management  is 
more  restrictive  than  Alternative  A,  but  less  restrictive  than  Alternative  B.  Alternative  D  would 
implement  more  restrictions  on  motorized  travel  within  the  PETM  ACEC  and  the  greater-PETM  area  than 
Alternative  A,  but  fewer  restrictions  than  alternatives  B  and  C.  Management  of  ROWs  and  motorized 
vehicle  use  under  Alternative  D  would  reduce  the  potential  for  impacts  to  these  activities  compared  to 
Alternative  B,  but  also  would  result  in  increased  surface  disturbance  and  other  adverse  impacts  to  the 
values  of  concern  compared  to  that  alternative.  Flowever,  allowing  ROW  authorizations  in  the  PETM 
only  where  consistent  with  the  protection  of  paleontological  resources  would  reduce  these  adverse 
impacts  by  allowing  the  further  restriction  of  these  activities  where  they  would  not  be  compatible  with 
protecting  the  paleontological  values  of  concern. 

Management  of  and  impacts  from  the  collection,  excavation,  or  removal  of  fossils  in  the  PETM  ACEC 
would  be  similar  to  in  the  Clarks  Fork  Basin/Polecat  Bench  West  Paleontological  Area,  Foster  Gulch,  and 
McCullough  Peaks  South  ACECs.  In  the  greater-PETM  area,  the  applicable  laws,  regulations,  and 
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management  described  in  Section  4.5.2  Paleontological  Resources  control  the  collection  of  fossils  under 
Alternative  D.  These  decisions  include  protective  management,  such  as  surveying  and  monitoring 
surface-disturbing  activities  for  PFYC  4  and  5  formations  and  attaching  standard  Paleontological 
Resources  Protection  Stipulations  for  PFYC  1-5  formations,  that  would  provide  some  protection  to  the 
paleontological  values,  but  less  than  under  Alternative  B. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  PETM  under  Alternative  E  would  be  the  same  as 
those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under  Alternative  B  is 
representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  PETM  under  Alternative  F  would  be  the  same  as 
those  described  under  Alternative  D;  therefore,  the  impacts  analysis  under  Alternative  D  is 
representative  of  the  impacts  anticipated  under  Alternative  F. 

Rattlesnake  Mountain 

Alternatives  B  and  E  designate  the  Rattlesnake  Mountain  area  as  an  ACEC  (19,137  acres)  (Maps  85  and 
88);  the  other  alternatives  do  not.  The  values  of  concern  to  be  managed  for  in  the  proposed  Rattlesnake 
Mountain  ACEC  are  special  status  species  wildlife,  varied  vegetation  communities  and  sensitive  plants, 
and  wildlife  winter  and  transition  habitat.  Threats  to  this  proposed  ACEC  include  surface  disturbance 
from  mineral  (including  gravel  pits)  and  ROW  development,  renewable  energy  developments  (wind 
energy),  timber  extraction,  heavy  recreational  and  OFIV  use,  and  invasive,  nonnative  species 
infestations.  These  activities  threaten  rare  plants  and  habitat  for  special  status  species,  and  have  the 
potential  to  create  disturbances  for  wintering  wildlife. 

4.7.1.37  Summary  of  Impacts  by  Alternative 

Alternatives  B  and  E  would  be  the  most  effective  for  protecting  the  special  status  species,  vegetation, 
and  wildlife  winter  and  transition  habitat  values  of  concern  in  the  Rattlesnake  Mountain  area.  This 
alternative  would  result  in  the  least  habitat  fragmentation  due  to  surface  disturbance  and  the  smallest 
potential  for  invasive  species  infestation.  Alternative  B  also  would  result  in  the  greatest  restrictions  on 
mineral  development,  ROW  authorizations,  renewable  energy  development,  and  surface-disturbing 
activities.  Alternatives  A,  C,  D,  and  F  would  allow  mineral  development  and  would  be  less  restrictive  to 
travel  and  surface  disturbance.  Alternatives  D  and  F  would  be  more  restrictive  of  ROWs  than 
alternatives  A  and  C.  Alternative  C  would  be  the  least  restrictive  for  oil  and  gas  development  and  ROW 
authorizations  (including  renewable  energy  development),  and  may  therefore  result  in  the  greatest 
potential  for  adverse  impacts  to  the  values  of  concern.  Alternatives  A,  D,  and  F  would  result  in  the 
greatest  potential  for  adverse  impacts  to  wildlife  due  to  travel-related  disturbance  during  sensitive 
times  of  the  year. 
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4.7.1.38  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  would  be  open  to  locatable  mineral  entry,  open  to  mineral  leasing  (with  primarily  major 
constraints  on  696  acres  and  moderate  constraints  on  10,181  acres),  and  open  to  mineral  materials 
disposal.  Mineral  development  would  be  most  likely  on  the  small  areas  with  known  or  potential  gypsum 
occurrence  (184  acres)  and  sand  and  gravel  (910  acres);  there  is  low  bentonite  occurrence  and  the 
development  potential  for  oil  and  gas  is  very  low.  Surface  disturbance  from  mineral  development  is  one 
of  the  threats  and  allowing  this  type  of  development,  with  minimal  restrictions,  would  result  in  surface 
disturbance  and  increased  potential  for  invasive  species  infestations.  This  type  of  development  also 
would  result  in  adverse  impacts  to  special  status  species  and  wildlife  winter  and  transition  habitat  due 
to  increased  fragmentation  and  increased  potential  for  disturbance  of  wildlife  during  sensitive  times  of 
the  year  when  these  habitats  are  in  use. 

The  Rattlesnake  Mountain  area  is  managed  as  open  to  ROW  authorizations  (9,188  acres)  and  as  a  ROW 
avoidance  area  (9,949  acres).  Areas  open  to  ROW  authorizations  would  be  more  likely  to  experience 
surface  disturbance,  an  identified  threat  to  the  values  of  concern,  and  adverse  impacts  similar  to  those 
from  mineral  development.  Areas  with  fewer  restrictions  would  benefit  ROW  authorizations  by 
increasing  the  potential  for  development  in  these  areas.  Interest  in  ROW  authorizations  in  the  form  of 
wind-energy  development  are  of  concern  in  this  area.  Development  of  wind  energy  would  result  in 
adverse  impacts  to  the  values  of  concern  due  to  large  wind  turbines,  construction  activities,  and 
required  infrastructure  (e.g.,  roads,  transmission  lines,  facilities). 

Alternative  A  limits  motorized  vehicle  use  primarily  to  designated  roads  and  trails  (18,662  acres),  with  a 
much  smaller  area  limited  to  existing  roads  and  trails  (457  acres).  Managing  the  area  as  primarily 
limited  to  designated  roads  and  trails  would  reduce  fragmentation  of  habitat  and  reduce  stress  on 
wildlife  during  sensitive  times  of  the  year. 

Standard  guidelines  related  to  surface  disturbance  would  apply  in  the  area.  Although  these  standard 
guidelines  may  reduce  the  severity  of  impacts  to  the  values  of  concern  from  surface  disturbance, 
adverse  impacts  still  would  be  likely  if  surface-disturbing  activities  are  authorized. 

Alternative  B 

Management  for  the  Rattlesnake  Mountain  ACEC  under  Alternative  B  reduces  adverse  impacts  to  the 
values  of  concern  in  the  area  by  prohibiting  surface-disturbing  activities.  Surface  disturbance 
prohibitions  would  result  in  beneficial  impacts  to  special  status  species  and  wildlife  winter  and  transition 
habitat  because  it  would  reduce  fragmentation,  the  potential  for  invasive  species  infestation,  and  the 
disturbance  of  wildlife  during  sensitive  times  of  the  year  when  these  habitats  are  in  use.  This 
management  is  more  restrictive  to  surface-disturbing  activities  in  the  Rattlesnake  Mountain  area 
compared  to  the  other  alternatives. 

Withdrawing  the  Rattlesnake  Mountain  ACEC  from  appropriation  under  the  mining  laws,  managing  the 
area  as  closed  to  mineral  leasing,  and  closing  the  area  to  mineral  materials  disposal  and  geophysical 
exploration  would  result  in  more  adverse  impacts  to  mineral  development  than  Alternative  A. 
Conversely,  restricting  mineral  development  would  result  in  greater  beneficial  impacts  to  the  values  of 
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concern  than  Alternative  A.  However,  the  low  potential  for  most  mineral  resources  in  the  area  may 
minimize  these  impacts. 

Alternative  B  is  more  restrictive  than  Alternative  A  regarding  ROWs  and  motorized  vehicle  use.  The 
Rattlesnake  Mountain  ACEC  is  a  ROW  exclusion  area,  a  renewable  energy  exclusion  area,  and  seasonally 
closed  to  motorized  and  mechanized  vehicle  use  on  part  and  limited  to  designated  roads  and  trails  on 
the  remainder.  Under  Alternative  B,  more  restrictive  ROW  and  travel  management  would  result  in 
greater  adverse  impacts  to  ROW  and  wind-energy  development  in  this  area,  and  would  adversely  affect 
the  ability  of  the  public  to  access  the  area  compared  to  Alternative  A  by  limiting  the  times  of  year  and 
routes  available  for  travel.  Conversely,  limiting  travel  seasonally  would  allow  additional  protection  for 
wildlife  during  sensitive  times  of  the  year,  and  beneficial  impacts  to  these  values  of  concern  would  be 
greater  under  Alternative  B  than  Alternative  A. 

Allowing  and  seasonally  stipulating  vegetative/silviculture  treatments,  invasive/nonnative  pest  species 
control,  fuels  management,  and  maintenance  of  existing  facilities  in  the  Rattlesnake  Mountain  ACEC 
would  protect  wildlife  and  special  status  species  during  sensitive  times  of  the  year,  while  still  allowing 
maintenance  and  treatments  to  occur. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives.  Standard  guidelines  related  to  surface 
disturbance  would  apply,  with  impacts  similar  to  those  under  Alternative  A. 

Management  of  and  impacts  associated  with  mineral  development  under  Alternative  C  would  be  similar 
to  Alternative  A.  The  area  is  open  to  mineral  leasing  (with  primarily  moderate  constraints  on  159  acres). 

The  Rattlesnake  Mountain  area  is  managed  as  open  to  ROW  authorizations  (18,843  acres),  with  a 
smaller  portion  managed  as  a  ROW  avoidance  area  (294  acres).  The  area  open  to  ROW  authorizations 
would  greater  than  under  Alternative  A,  and  the  extent  of  adverse  impacts  to  the  values  of  concern 
described  under  Alternative  A  would  be  greater  than  under  Alternative  C.  This  alternative  would  be  the 
most  beneficial  to  ROW  and  wind  developments  of  any  alternative  by  managing  the  area  with  the  least 
restrictions  on  ROW  and  renewable  energy  development. 

Motorized  vehicle  use  is  managed  primarily  as  limited  with  seasonal  stipulations  (13,709  acres),  with  a 
smaller  area  limited  to  designated  roads  and  trails  (19,118  acres).  Impacts  to  and  from  travel  would  be 
similar  to  those  described  under  Alternative  B. 

Alternative  D 

Alternative  D  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives.  Standard  guidelines  related  to  surface 
disturbance  would  still  apply,  with  similar  impacts  as  Alternative  A. 

Management  of  and  impacts  associated  with  mineral  development  under  Alternative  D  would  be  similar 
to  Alternative  C.  The  area  is  available  for  locatable  mineral  entry,  open  to  mineral  leasing  (with 
moderate  constraints),  and  open  to  mineral  materials  disposal. 

The  Rattlesnake  Mountain  area  is  managed  as  a  ROW  avoidance  area.  Management  of  ROW 
authorizations  would  be  less  restrictive  (and  more  beneficial  to  the  values  of  concern)  than  under 
Alternative  B,  and  more  restrictive  (and  less  beneficial  to  the  values  of  concern)  than  under  alternatives 
A  and  C. 
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Alternative  D  limits  motorized  vehicle  use  to  designated  roads  and  trails,  and  impacts  would  be  the 
same  as  under  Alterative  A. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Rattlesnake  Mountain  area  under  Alternative  E 
would  be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Rattlesnake  Mountain  area  under  Alternative  F 
would  be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  under 
Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

Sheep  Mountain 

Alternatives  B  and  E  (25,151  acres)  (Maps  85  and  88)  and  alternatives  D  and  F  (14,200  acres)  (Maps  87 
and  89)  would  designate  the  Sheep  Mountain  area  as  an  ACEC;  alternatives  A  and  C  would  not.  The 
values  of  concern  in  the  proposed  Sheep  Mountain  ACEC  are  varied  vegetation  communities,  sensitive 
plants,  and  big  game  wildlife  habitat. 

4.7.1.39  Summary  of  Impacts  by  Alternative 

Alternatives  B,  D,  E,  and  F  are  the  only  alternatives  that  designate  the  Sheep  Mountain  area  as  an  ACEC. 
Due  to  the  larger  size  and  more  restrictive  management,  alternatives  B  and  E  would  be  the  most 
effective  for  protecting  the  vegetation  communities,  sensitive  plants,  and  big  game  wildlife  habitat  in 
the  Sheep  Mountain  area  due  to  resource  use  restrictions  and  travel  designations.  Management  under 
alternatives  B  and  E  includes  the  greatest  restrictions  on  ROWs,  minerals  development,  and  other 
surface-disturbing  activities  in  the  area,  resulting  in  the  greatest  adverse  impacts  to  these  resource  uses 
compared  to  the  other  alternatives.  Alternatives  B  and  E  would  be  the  most  restrictive  of  travel  in  the 
area,  and  would  therefore  provide  the  greatest  protection  of  the  values  of  concern  from  fragmentation 
and  disruption  related  to  motorized  vehicle  use. 

4.7.1.40  Detailed  Analysis  of  Alternatives 
Alternative  A 

Alternative  A  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  would  be  open  to  locatable  mineral  entry,  open  to  mineral  leasing  (with  primarily  major 
constraints  on  7,934  acres  and  moderate  constraints  on  the  remaining  14,116  acres),  and  open  to 
mineral  materials  disposal  on  24,574  acres  and  closed  on  579  acres.  Allowing  mineral  development  in 
areas  open  to  minerals  would  result  in  beneficial  impacts  to  these  resource  uses.  Mineral  development 
would  result  in  surface  disturbance  and  habitat  fragmentation  that  would  result  in  adverse  impacts  to 
vegetation  and  big  game  wildlife  habitat  values  in  the  area. 
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The  Sheep  Mountain  area  is  managed  as  open  to  ROW  authorizations  (19,475  acres)  or  as  a  ROW 
avoidance  area  (5,607  acres).  Standard  guidelines  related  to  surface  disturbance  would  apply. 
Alternative  A  limits  motorized  vehicle  use  primarily  to  designated  roads  and  trails  (23,316  acres),  and 
limits  motorized  vehicle  use  in  a  smaller  area  to  existing  roads  and  trails  (1,827  acres). 

Standard  guidelines  related  to  surface  disturbance  would  apply  and  may  reduce  the  severity  of  impacts 
to  the  values  of  concern  from  surface  disturbance.  There  would  still  be  adverse  impacts  if  surface- 
disturbing  activities  are  authorized. 

Alternative  B 

Under  Alternative  B,  prohibiting  surface-disturbing  activities  in  the  Sheep  Mountain  ACEC  would  restrict 
such  activities  as  geophysical  exploration  and  road  construction,  but  would  benefit  vegetation 
communities,  sensitive  plants,  and  big  game  habitat  by  limiting  the  potential  for  fragmentation  or 
invasive  species  infestations  that  would  degrade  vegetation  and  habitat. 

Under  Alternative  B,  restrictions  on  mineral  development  would  result  in  adverse  impacts  to  the  use  of 
these  resources  or  beneficial  impacts  to  the  values  of  concern  by  reducing  surface-disturbing  activities 
and  disruptions.  The  ACEC  is  withdrawn  from  appropriation  under  the  mining  laws  and  closed  to 
mineral  materials  disposal.  Adverse  impacts  to  mineral  resources  would  be  greatest  in  areas  with 
known  or  potential  bentonite  occurrence  (1,178  acres)  or  sand  and  gravel  (2,294  acres).  The  ACEC  is 
closed  to  mineral  leasing,  but  the  development  potential  for  oil  and  gas  is  very  low  to  low  and  adverse 
impacts  would  be  minimal. 

Under  Alternative  B,  the  Sheep  Mountain  ACEC  is  a  ROW  and  renewable  energy  avoidance  area. 
Compared  to  Alternative  A,  this  management  is  more  restrictive  to  future  ROW  authorizations  and 
ROW-related  surface  disturbance  and  disruption  that  would  adversely  affect  the  wildlife  and  vegetation 
values  of  concern.  Therefore,  management  of  ROWs  and  renewable  energy  would  result  in  greater 
beneficial  impacts  to  the  values  of  concern  in  the  ACEC  compared  to  Alternative  A. 

A  portion  (13,242  acres)  of  the  Sheep  Mountain  ACEC  is  seasonally  restricted  and  the  remainder  (25,143 
acres)  is  limited  to  designated  roads  and  trails  for  motorized  and  mechanized  vehicle  use.  Limiting  or 
closing  the  ACEC  to  motorized  vehicle  use  would  result  in  adverse  impacts  to  travel  and  access  and 
beneficial  impacts  on  the  values  of  concern.  Closing  this  area  would  eliminate  disruption  from 
motorized  vehicles  to  wildlife  and  may  reduce  disturbance  of  vegetation  and  sensitive  plants. 
Management  under  this  alternative  would  be  more  restrictive  to  motorized  vehicle  travel,  but  would 
result  in  the  greater  beneficial  impacts  to  the  values  of  concern  in  the  area  compared  to  Alternative  A. 

Seasonally  stipulating,  where  feasible,  vegetative/silviculture  treatments,  invasive/nonnative  pest 
species  control,  fuels  management,  and  maintenance  of  existing  facilities  in  the  Sheep  Mountain  ACEC 
would  protect  wildlife  during  sensitive  times  of  the  year,  while  still  allowing  maintenance  and 
treatments  to  occur. 

Alternative  C 

Alternative  C  does  not  designate  the  area  as  an  ACEC;  the  BLM  manages  the  area  in  accordance  with 
multiple  use  principles  consistent  with  other  resource  objectives. 

The  area  would  be  open  to  locatable  mineral  entry  except  on  165  acres,  open  to  mineral  leasing  (with 
primarily  moderate  constraints  on  5,026  acres,  major  constraints  on  387  acres,  and  standard  stipulations 
on  19,737  acres),  and  entirely  open  to  mineral  materials  disposal.  Management  of  minerals  would  allow 
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for  the  greatest  level  of  mineral  development  in  the  area  and  would  result  in  the  greatest  adverse 
impacts  to  the  values  of  concern  compared  to  the  other  alternatives. 

ROW  management  in  the  Sheep  Mountain  area  is  open  to  ROW  authorizations  (19,865  acres),  with  a 
smaller  portion  managed  as  avoidance  for  ROW  (5,288  acres).  Standard  guidelines  related  to  surface 
disturbance  would  apply;  however,  the  additional  restrictions  under  Alternative  B  would  not. 

Alternative  C  is  less  restrictive  to  ROW  authorizations  than  Alternative  A.  Management  of  ROWs  under 
Alternative  C  would  result  in  the  greatest  adverse  impacts  to  the  values  of  concern  in  the  area  compared 
to  the  other  alternatives. 

Alternative  C  limits  motorized  vehicle  use  primarily  to  designated  roads  and  trails  (24,868  acres),  and 
limits  a  smaller  area  to  existing  roads  and  trails  (275  acres).  Impacts  to  motorized  travel  are  generally 
expected  to  be  similar  to  Alternative  A. 

Standard  guidelines  related  to  surface  disturbance  would  apply  and  could  result  in  additional  surface 
disturbance  in  the  area  compared  to  alternatives  A  and  B,  leading  to  potential  increased  degradation  of 
the  values  of  concern  in  the  area. 

Alternative  D 

Surface-disturbing  activities  are  allowed  in  the  Sheep  Mountain  ACEC  and  the  larger  area  managed  as  an 
ACEC  under  Alternative  B,  reducing  the  potential  for  adverse  impacts  to  activities  such  as  ROWs  and 
range  improvement  projects  compared  to  Alternative  B.  Allowing  these  activities  would  result  in 
adverse  impacts  to  the  values  of  concern  similar  to  Alternative  A,  although  these  impacts  would  be 
reduced  in  the  ACEC  under  Alternative  D.  Surface-disturbing  activities  in  the  ACEC  are  limited  to  slopes 
of  15  percent  or  less,  except  where  needed  to  improve  watershed  function,  wildlife  habitat,  or  land 
health. 

Alternative  D  does  not  pursue  a  withdrawal  for  the  Sheep  Mountain  ACEC,  except  on  a  case-by-case 
basis  to  meet  other  resource  objectives.  Management  of  and  impacts  from  locatable  mineral  entry 
under  this  alternative  would  be  similar  to  Alternative  A,  and  the  adverse  impacts  to  mineral  uses  and 
beneficial  impacts  to  habitat  identified  under  Alternative  B  would  not  occur  except  in  areas  withdrawn. 

As  under  Alternative  B,  the  Sheep  Mountain  ACEC  is  closed  to  mineral  materials  disposal  and  closed  to 
mineral  leasing;  however,  the  larger  area  designated  as  an  ACEC  under  Alternative  B  is  available  for 
locatable  mineral  entry,  open  to  mineral  materials  disposal,  and  only  managed  as  closed  to  oil  and  gas 
leasing  on  a  portion  (20,280  acres)  under  this  alternative.  Impacts  in  the  Alternative  D  ACEC  would  be 
the  same  as  under  Alternative  B;  impacts  in  the  larger  area  managed  as  an  ACEC  under  Alternative  B 
would  be  less  adverse  to  the  use  of  mineral  resources.  The  less  restrictive  management  of  mineral  uses 
under  this  alternative  would  reduce  the  beneficial  impacts  to  the  values  of  concern  compared  to 
Alternative  B.  As  noted  for  Alternative  B,  the  very  low  to  low  development  potential  for  oil  and  gas 
would  minimize  both  adverse  impacts  to  leasing  and  the  benefit  of  leasing  restrictions  on  the  values  of 
concern  under  Alternative  D.  However,  adverse  impacts  to  mineral  materials  disposal  would  still  exist  in 
areas  of  high-potential  for  sand  and  gravel.  Under  Alternative  D,  management  of  and  impacts  from 
ROWS  and  renewable  energy  in  the  Sheep  Mountain  ACEC  and  the  larger  area  designated  as  an  ACEC 
under  Alternative  B  would  be  the  same  as  under  Alternative  B. 

Under  Alternative  D,  motorized  vehicle  use  in  the  Sheep  Mountain  ACEC  and  most  of  the  larger  area 
managed  under  Alternative  B  is  limited  to  designated  roads  and  trails  (25,143  acres).  Impacts  to 
motorized  travel  would  be  similar  to  Alternative  A. 
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Similar  to  Alternative  B,  under  Alternative  D,  the  BLM  can  stipulate,  where  feasible,  treatment  and 
maintenance  activities  in  the  Sheep  Mountain  ACEC  to  protect  wildlife,  while  still  allowing  maintenance 
and  treatments  to  occur.  In  the  larger  area  proposed  as  an  ACEC  under  Alternative  B,  the  standard 
guidelines  related  to  surface  disturbance  and  the  management  of  other  resource  objectives  would  apply 
to  these  activities;  therefore,  under  Alternative  D,  impacts  in  this  area  would  be  similar  to  Alternative  A. 

Alternative  E 

Management  of  and  impacts  to  values  of  concern  in  the  Sheep  Mountain  area  under  Alternative  E  would 
be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  under  Alternative  B 
is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Management  of  and  impacts  to  values  of  concern  in  the  Sheep  Mountain  area  under  Alternative  F  would 
be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  cave  and  karst 
resources  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

4.7.2  National  Back  Country  Byways 

This  section  describes  the  impacts  of  each  alternative  to  National  Back  Country  Byways,  which  are  an 
important  recreational  resource  on  BLM-administered  lands.  These  travel  routes  are  frequently  used 
and  are  susceptible  to  impacts  over  the  long  term.  Adverse  impacts  to  National  Back  Country  Byways 
result  from  management  actions  that  substantially  limit  or  prevent  public  use.  Beneficial  impacts  result 
from  actions  that  enhance  the  use  of  National  Back  Country  Byways.  Direct  impacts  include  any  action 
that  substantially  alters  the  use  of  the  byways.  Indirect  impacts  include  actions  that  alter  the  setting  of 
the  byways  and  influence  user  experiences. 

The  Red  Gulch/Alkali  Road  National  Back  Country  Byway  is  the  only  currently  designated  back  country 
byway  in  the  Planning  Area  (Map  90).  Under  Alternative  B,  two  additional  back  country  byways,  the 
Flyattville  Logging  Road  and  the  Flazelton  (33-Mile)  Road,  are  proposed  for  designation  (Map  90). 

4.7.2. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Under  Alternative  B,  no  additional  land  use  constraints  are  associated  with  designation  of  the 
Flyattville  Logging  Road  and  the  Flazelton  (33-Mile)  Road  Back  Country  Byways. 

•  Impacts  to  other  resources  from  management  of  the  cultural  values  along  the  proposed  and 
existing  back  country  byways  are  discussed  in  Section  4.5.1  Cultural  Resources. 

•  Establishment  of  the  Flyattville  Logging  Road  and  the  Flazelton  (33-Mile)  Road  Back  Country 
Byways  will  increase  use  of  the  roads  and  increase  human  presence  in  these  areas. 

4.7. 2. 2  Summary  of  Impacts  by  Alternative 

National  Back  Country  Byways  are  designated  to  protect  important  recreational  travel  routes;  the 
primary  impacts  to  these  routes  include  management  that  limits  or  prevents  public  use.  Designation  of 
the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  would  continue  under  all  alternatives. 
Alternatives  B  and  E  designate  two  additional  back  country  byways,  Flyattville  Logging  Road  and  the 
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Hazelton  (33-Mile)  Road.  Alternatives  D  and  F  do  not  designate  additional  byways,  but  would  consider 
additional  designations  on  a  case-by-case  basis.  Alternatives  A  and  C  do  not  designate  additional 
byways.  Designation  of  additional  back  country  byways  would  provide  beneficial  impacts  by  increasing 
opportunities  for  interpretation  and  education.  Management  for  the  development  of  interpretive 
facilities  and  educational  materials  under  alternatives  B  and  E  is  more  extensive  than  under  alternatives 
A,  C,  D,  and  F,  and  may  result  in  beneficial  impacts  to  user  experiences  and  increases  in  appropriate  use 
that  does  not  degrade  the  byways.  Regardless  of  whether  they  are  designated,  adverse  and  beneficial 
impacts  from  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway,  Flyattville  Logging  Road,  and  the 
Flazelton  (33-Mile)  Road  on  other  resource  values  would  be  negligible  under  all  alternatives. 

4.7. 2. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Management  of  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  does  not  change  substantially 
across  alternatives;  therefore,  all  impacts  are  common  to  all  alternatives. 

Under  all  alternatives,  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  continues  its  existing 
designation.  Management  of  cultural  and  environmental  interpretation  and  education  along  the  byway 
would  continue  according  to  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  Interpretive 
Master  Plan  (BLM  1994a).  Existing  adverse  and  beneficial  impacts  from  the  Red  Gulch/Alkali  Road 
National  Back  Country  Byway,  Flyattville  Logging  Road,  and  the  Flazelton  (33-Mile)  Road  will  continue 
under  all  alternatives  regardless  of  designation  and  are  considered  negligible.  Long-term  adverse 
impacts  from  the  current  Type  III  and  IV  character  of  the  roads  (see  Glossary)  are  the  same  as  impacts 
from  similar  primitive  roads  in  the  Planning  Area  and  include  habitat  fragmentation,  fugitive  dust, 
increased  erosion,  and  potential  spread  of  invasive,  nonnative  plant  seeds  and/or  parts. 

Alternative  A 

Developing  educational  materials  for  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  may  result 
in  beneficial  impacts  by  increasing  knowledge  and  appropriate  use  of  the  area.  Beneficial  impacts  from 
the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  include  maintaining  a  viable  transportation 
route,  back  country  access,  and  recreation,  wildlife,  and  scenic  viewing  opportunities.  These  benefits 
allow  a  positive  change  for  residents  and  visitors,  providing  the  opportunity  to  experience  aesthetic 
appreciation,  identify  with  a  special  place,  improve  perception  of  the  quality  of  life,  and  improve  the 
image  of  the  area  and  its  recreational  opportunities.  Environmental  benefits  include  creating  a  sense  of 
"ownership"  and  stewardship  of  the  area,  while  protecting  natural  habitats  and  open  space  by  reducing 
the  temptation  for  users  to  engage  in  unethical  outdoor  behavior,  such  as  off-road  motorized  use. 
Economic  benefits  include  retaining  recreational  spending  in  local  areas,  increased  contributions  to  local 
economies,  and  increased  attractiveness  of  the  area. 

Potential  adverse  impacts  from  maintaining  the  back  country  byway  include  increased  use  of  Red 
Gulch/Alkali  Road  and  potential  increases  in  soil  erosion,  road  maintenance,  and  fugitive  dust  from 
traffic.  In  addition,  increased  human  presence  and  activity  in  the  area  may  adversely  affect  biological 
and  cultural  resources  due  to  litter,  unauthorized  plant  collection,  the  spread  of  invasive  species, 
vandalism,  and  wildlife  disturbance. 

Alternative  A  does  not  designate  other  back  country  byways. 
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Alternative  B 

Alternative  B  would  designate  two  additional  back  country  byways,  the  Hyattville  Logging  Road  and  the 
Hazelton  (33-Mile)  Road. 

Developing  interpretive  facilities  (including  interpretive  pull-outs,  parking  areas,  trailheads,  etc.)  on  all 
back  country  byways  (including  the  Red/Gulch  Alkali  Road  National  Back  Country  Byway),  and  publishing 
educational  brochures  displaying  the  multiple  uses,  resource  values,  and  unique  character  of  each 
byway  would  result  in  beneficial  impacts  by  enhancing  users'  experiences  and  encouraging  appropriate 
use  that  does  not  degrade  the  byways.  Beneficial  and  adverse  impacts  from  designating  the  additional 
two  back  country  byways  would  be  similar  to  those  under  Alternative  A.  However,  the  extent  of  impacts 
under  Alternative  B  would  be  greater  as  the  designations  affect  more  areas,  possibly  including  areas 
outside  the  Planning  Area's  jurisdiction,  such  as  the  Casper  and  Buffalo  Field  Offices,  due  to  the 
influence  and  connectivity  of  the  Hazelton  (33-Mile)  Road. 

Alternative  C 

Developing  educational  materials  for  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  would 
result  in  the  same  beneficial  impacts  as  Alternative  A. 

Alternative  C  does  not  designate  other  back  country  byways. 

Alternative  D 

Alternative  D  retains  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  and  would  consider  the 
designation  of  new  back  country  byways  on  a  case-by-case  basis.  Beneficial  and  adverse  impacts  from 
maintaining  the  Red  Gulch/Alkali  Road  National  Back  Country  Byway  and  consideration  of  new  byways 
would  be  the  same  as  anticipated  under  Alternative  A. 

Impacts  to  National  Back  Country  Byways  under  Alternative  D  would  be  the  same  as  those  described 
under  Alternative  A. 

Alternative  E 

Impacts  to  National  Back  Country  Byways  under  Alternative  E  would  be  the  same  as  those  described 
under  Alternative  B;  therefore,  the  impacts  analysis  for  National  Back  Country  Byways  under  Alternative 
B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Impacts  to  National  Back  Country  Byways  under  Alternative  F  would  be  the  same  as  those  described 
under  Alternative  D;  therefore,  the  impacts  analysis  for  National  Back  Country  Byways  under  Alternative 
D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

4.7.3  National  Historic  Landmarks 

The  Heart  Mountain  Relocation  Center  National  Historic  Landmark  is  on  BLM-administered  mineral 
estate  with  BLM-administered  surface  in  view  of  the  site.  National  Historic  Landmarks  are  very  high 
profile  by  definition,  so  adverse  impacts  to  these  areas  are  more  controversial  than  impacts  to  NRHP 
sites.  Adverse  impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  would  be 
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similar  to  those  described  in  Section  4.5.1  Cultural  Resources,  with  a  greater  emphasis  on  impacts  to  the 
viewshed  of  the  National  Historic  Landmark.  BLM  actions  that  alter  the  scenic  characteristics  of  the 
landscape  around  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  or  adversely  affect 
the  viewshed  would  adversely  impact  the  integrity  of  the  National  Historic  Landmark  and,  therefore, 
could  affect  the  historical  significance  of  this  resource.  Beneficial  impacts  are  those  that  preserve  the 
setting  around  the  National  Historic  Landmark  to  maintain  its  historical  character  and  significance. 

4.7.3. 1  Methods  and  Assumptions 

Certain  projects,  due  to  size  or  topography,  may  require  consideration  of  visual  intrusions  into  the 
setting  beyond  the  foreground  or  middle-ground  zones  to  comply  with  NHPA  Section  106. 

See  Section  4.5.1  Cultural  Resources  for  assumptions  applicable  to  the  impacts  analysis  for  National 
Historic  Landmarks. 

4.7. 3. 2  Summary  of  Impacts  by  Alternative 

The  Heart  Mountain  Relocation  Center  National  Historic  Landmark  is  on  BLM-administered  mineral 
estate  with  BLM-administered  surface  in  view  of  the  site.  Impacts  to  the  National  Historic  Landmark 
principally  result  from  activities  that  affect  the  site's  historical  setting  (i.e.,  viewshed).  Under  all  the 
alternatives,  the  72-acre  National  Historic  Landmark  would  be  withdrawn  from  appropriations  under  the 
mining  laws  and  protected  from  direct  impacts  from  surface-disturbing  activity  associated  with  mineral 
development.  The  greatest  adverse  impacts  to  the  National  Historic  Landmark  would  occur  under 
Alternative  A,  which  applies  the  fewest  restrictions  on  mineral  development  within  the  viewshed  of  the 
National  Historic  Landmark  (Map  93).  Alternatives  B  and  E  restrict  surface-disturbing  mineral 
development  in  the  viewshed  of  the  National  Historic  Landmark  to  the  greatest  degree,  resulting  in  the 
greatest  beneficial  impacts,  followed  by  alternatives  F,  D,  C,  and  A  respectively. 

4.7. 3. 3  Detailed  Analysis  of  Alternatives 

Impacts  from  surface-disturbing  activities,  resource  uses,  and  proactive  management  actions  may  result 
in  adverse  and  beneficial  impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark. 

Impacts  Common  to  All  Alternatives 

The  BLM  complies  with  NHPA  Section  106  for  all  undertakings  with  the  potential  to  affect  historic 
properties  (i.e.,  cultural  resources  eligible  for,  or  listed  on,  the  NRHP,  including  those  designated  as 
National  Historic  Landmarks).  If  historic  properties  are  present,  the  BLM  consults  with  the  SHPO,  Indian 
tribes,  and  other  interested  parties  in  evaluating  the  potential  effects  of  the  undertaking  and  seeking  to 
resolve  adverse  effects  to  historic  properties.  These  measures  would  avoid,  minimize  or  mitigate  such 
effects  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  under  all  of  the 
alternatives. 

Under  all  of  the  alternatives,  the  BLM  pursues  a  withdrawal  from  appropriation  under  the  mining  laws 
for  the  72  acres  of  BLM-administered  mineral  estate  underlying  private  and  other  federal  agency- 
administered  surface  lands  in  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark. 
Preventing  mining  activities  on  areas  in  the  National  Historic  Landmark  would  result  in  beneficial 
impacts  by  maintaining  the  historic  setting  of  the  area  to  its  historical  significance. 
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Surface-disturbing  activities  and  ROW  development  would  have  similar  impacts  on  the  Heart  Mountain 
Relocation  Center  National  Historic  Landmark  under  all  alternatives,  but  their  intensity  is  likely  to  vary. 
Therefore,  these  impacts  are  analyzed  under  each  alternative.  Proactive  management  would  result  in 
varying  beneficial  impacts  to  the  National  Historic  Landmark  under  each  alternative. 

Alternative  A 

Surface  Disturbance 

Oil  and  gas  development,  mining,  and  other  surface-disturbing  activities  would  threaten  the  historical 
landscape  and  viewshed  around  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark. 
Projected  surface  disturbance  under  Alternative  A  (Table  4-1)  would  result  in  the  potential  for 
alterations  of  the  scenic  characteristics  in  the  surrounding  landscape  that  may  adversely  affect  the 
historical  significance  of  the  National  Historic  Landmark. 

Resource  Uses 

ROW  authorizations,  especially  for  wind-energy  development,  also  may  cause  visual  impacts  that  may 
affect  the  setting  and  viewshed  of  the  National  Historic  Landmark.  Under  Alternative  A,  the  BLM 
considers  renewable  energy  development  on  a  case-by-case  basis  throughout  the  Planning  Area  and 
manages  940,943  acres  as  ROW  avoidance  areas  and  61,147  acres  as  ROW  exclusion  areas.  Less 
restrictive  ROW  management  actions  would  allow  for  dispersed  ROW  development  and  the  potential  for 
visual  impacts.  Therefore,  Alternative  A  would  result  in  potential  adverse  impacts  to  the  National 
Historic  Landmark  from  ROW  development. 

Proactive  Management 

Other  than  the  withdrawal  specified  under  Impacts  Common  to  All  Alternatives,  no  alternative-specific 
proactive  management  actions  are  prescribed  for  the  Heart  Mountain  Relocation  Center  National 
Historic  Landmark  under  Alternative  A. 

Aiternative  B 

Surface  Disturbance 

Impacts  to  the  National  Historic  Landmark  from  surface  disturbance  would  be  similar  to,  but  less  than, 
under  Alternative  A.  Projected  surface  disturbance  under  Alternative  B  (Table  4-1)  would  result  in  less 
potential  for  alterations  of  the  scenic  characteristics  in  the  surrounding  landscape  that  may  result  in 
adverse  impacts  to  the  setting  and  viewshed  of  the  National  Historic  Landmark  relative  to  Alternative  A. 

Resource  Uses 

Impacts  to  the  National  Historic  Landmark  from  ROW  development  under  Alternative  B  are  similar  to, 
but  less  than,  under  Alternative  A.  Under  Alternative  B,  the  Planning  Area  is  open  to  renewable  energy 
development  unless  managed  as  a  renewable  energy  or  ROW  exclusion  or  avoidance  area.  The  BLM 
manages  2,710,695  acres  as  ROW  avoidance  areas  and  225,447  acres  as  ROW  exclusion  areas,  with 
251,203  acres  open  to  renewable  energy.  This  alternative  consolidates  new  ROW  development  more 
than  Alternative  A,  which  may  reduce  the  potential  for  impacts  to  the  setting  and  viewshed  of  the  Heart 
Mountain  Relocation  Center  National  Historic  Landmark  compared  to  the  other  alternatives. 
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Proactive  Management 

Under  Alternative  B,  the  BLM  avoids  surface-disturbing  activities  in  view  within  5  miles  (7,367  acres)  of 
the  Heart  Mountain  Relocation  Center  National  Historic  Landmark,  except  within  existing  utility 
corridors;  manages  areas  within  3  miles  as  closed  to  mineral  leasing  and  applies  a  CSU  stipulation  in 
view  within  5  miles  or  the  visual  horizon;  and  closes  the  area  within  3  miles  and  in  view  within  5  miles  to 
mineral  materials  disposal.  These  proactive  management  actions  would  provide  a  greater  benefit  to  the 
National  Historic  Landmark,  compared  to  Alternative  A,  by  protecting  the  setting  around  the  National 
Historic  Landmark  and  contributing  to  the  preservation  of  its  historical  integrity. 

Alternative  C 

Surface  Disturbance 

Impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  from  surface  disturbance 
would  be  similar  to,  but  greater  than,  those  under  Alternative  A.  Projected  surface  disturbance  under 
Alternative  C  (Table  4-1)  would  result  in  the  greatest  potential  for  alterations  to  the  viewshed,  resulting 
in  adverse  impacts  to  the  setting  of  the  National  Historic  Landmark. 

Resource  Uses 

Impacts  from  ROW  development  near  Heart  Mountain  Relocation  Center  National  Historic  Landmark 
under  Alternative  C  would  be  similar  to  those  described  for  Alternative  A,  but  less  than  under 
Alternative  A  and  more  than  under  alternatives  B  and  D.  Under  Alternative  C,  the  Planning  Area  is  open 
to  renewable  energy  development  unless  managed  as  a  ROW  exclusion  or  avoidance  area.  The  BLM 
manages  1,173,162  acres  as  ROW  avoidance  areas  and  7,586  acres  as  ROW  exclusion  areas,  with 
1,428,360  acres  open  to  renewable  energy. 

Proactive  Management 

Proactive  management  under  Alternative  C  would  result  in  fewer  beneficial  impacts  to  the  Heart 
Mountain  Relocation  Center  National  Historic  Landmark  than  under  Alternative  B.  The  BLM  does  not 
apply  a  buffer  to  prohibit  surface-disturbing  activities  around  the  National  Historic  Landmark,  but  does 
manage  areas  within  the  footprint  of  the  original  Heart  Mountain  Urban  Area  (912  acres)  as  closed  to 
mineral  leasing  and  closes  areas  within  %  mile  (387  acres)  and  in  view  within  1  mile  to  mineral  materials 
disposal. 

Aiternative  D 

Surface  Disturbance 

Impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  from  surface  disturbance 
under  Alternative  D  would  be  similar  to  those  under  Alternative  A.  Alternative  D  results  in  3  percent 
more  short-term  and  17  percent  more  long-term  surface  disturbance  than  Alternative  A,  with  a 
proportional  degree  of  potential  adverse  impacts  to  the  National  Historic  Landmark.  Overall,  surface 
disturbance  under  Alternative  D  would  result  in  the  second  highest  potential  for  adverse  impacts  to  the 
National  Historic  Landmark. 

Resource  Uses 

Impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  from  ROW  development 
near  the  National  Historic  Landmark  under  Alternative  D  would  be  similar  to  impacts  under  Alternative 
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C,  and  more  than  impacts  under  Alternative  B.  Under  Alternative  D,  the  Planning  Area  is  open  to 
renewable  energy  development  unless  managed  as  a  ROW  exclusion  or  avoidance  area.  The  BLM 
manages  2,408,662  acres  as  ROW  avoidance  areas  and  40,802  acres  as  ROW  exclusion  areas,  with 
1,315,309  acres  open  to  renewable  energy. 

Proactive  Management 

Proactive  management  under  Alternative  D  would  result  in  fewer  beneficial  impacts  than  under 
Alternative  B,  but  more  than  under  alternatives  A  and  C.  Measures  to  preserve  the  viewshed  around 
the  Heart  Mountain  Relocation  Center  National  historic  Landmark  under  Alternative  D,  including  not 
authorizing  undertakings  of  moderate  or  strong  contrast,  except  ROWs  within  the  utility  corridors  (Map 
66);  requiring  all  undertakings  in  the  viewshed  to  have  a  visual  contrast  rating  and  visual  simulation,  as 
appropriate;  and  avoiding,  minimizing  and/or  compensation  for  adverse  impacts  from  all  undertakings 
within  the  viewshed  would  protect  the  National  Historic  Landmark's  historical  setting  and  contribute  to 
the  preservation  of  its  historical  integrity.  Alternative  D  also  restricts  mineral  leasing  in  the  vicinity  of 
the  National  Historic  Landmark  similarly  to,  but  more  than  Alternative  C,  and  prohibits  mineral  materials 
disposal  within  the  72  acres  of  the  National  Historic  Landmark  Urban  Center.  Overall,  proactive 
management  actions  under  Alternative  D  would  protect  the  historical  setting  of  the  National  Historic 
Landmark  more  than  alternatives  A  and  C,  but  less  than  Alternative  B. 

Aiternative  E 

Impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  under  Alternative  E  would 
be  the  same  as  those  described  under  Alternative  B;  therefore,  the  impacts  analysis  for  National  Historic 
Landmarks  under  Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Impacts  to  the  Heart  Mountain  Relocation  Center  National  Historic  Landmark  under  Alternative  F  would 
be  the  same  as  those  described  under  Alternative  D;  therefore,  the  impacts  analysis  for  National  Historic 
Landmarks  under  Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

4.7.4  National  Historic  Trails  and  Other  Historic  Trails 

The  Nez  Perce  (Nee-me-poo  or  Nimi'ipuu)  NHT  is  the  only  NHT  in  the  Planning  Area.  A  number  of  Other 
Historic  Trails  also  pass  through  the  Planning  Area,  including  trails  of  importance  to  Native  Americans, 
routes  from  the  early  historic  period,  such  as  the  Bridger  T rail,  and  roads  and  highways  from  the  late 
19*^  and  early  20'*^  centuries.  Maps  91  and  92  illustrate  the  Nez  Perce  NHT  and  Other  Historic  Trails. 

The  Nez  Perce  NHT  is  managed  to  protect  its  historical  values  while  providing  recreation  opportunities  in 
a  natural  appearing  landscape  consistent  with  The  1990  Nez  Perce  National  Historic  Trail  Comprehensive 
Plan  and  any  revisions  (USFS  1990).  On  the  trail  sections  of  the  Nez  Perce  NHT,  the  only  allowed  use  is 
hiking  and  horseback  riding  (USFS  1990)  however,  the  Planning  Area  does  not  contain  a  designated 
trailhead  at  this  time. 

Congressional  designation  of  a  trail  as  part  of  the  National  Trails  System  signifies  that  the  resource  is  of 
exceptional  scenic,  recreational,  and/or  historic  value.  NHTs  and  Other  Historic  Trails  are  fragile, 
nonrenewable  resources  that  provide  a  direct  and  tangible  link  to  human  history  in  the  Planning  Area. 

As  resources  on  public  land  under  the  jurisdiction  of  a  federal  agency,  the  BLM  is  responsible  for  their 
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protection  and  interpretation,  and  must  consider  their  resource,  qualities,  values,  and  associated 
settings  and  the  primary  use  or  uses  when  making  land  use  decisions. 

Adverse  impacts  to  trail  resources  are  primarily  the  result  of  direct  impacts  from  actions  that  disturb  the 
soil  or  alter  characteristics  of  the  surrounding  environment  that  contribute  to  the  trail's  significance. 

This  includes  the  introduction  of  visual  elements  out  of  character  with  the  existing  scenery,  or  other 
actions  that  alter  the  setting  or  result  in  neglect  of  the  resource  to  the  extent  that  it  deteriorates  or  is 
destroyed.  For  example,  surface-disturbing  activities  that  impact  trail  ruts  are  considered  adverse 
impacts  because  the  trail  segments  are  nonrenewable.  In  contrast,  actions  that  result  in  data  collection 
and  preservation  of  NHTs  and  Other  Historic  Trails  can  be  considered  beneficial  impacts.  Beneficial 
impacts  also  include  proactive  trail  management,  such  as  hardening  NHT-related  sites  to  protect  the 
NHT  resource  while  allowing  for  public  use. 

Indirect  impacts  to  NHTs  and  Other  Historic  Trails  primarily  result  from  project-related  increases  or 
decreases  in  activity  in  the  Planning  Area.  For  example,  the  construction  of  a  recreational  facility  may 
increase  visitor  use,  which  would  result  in  an  indirect  impact  to  previously  undisturbed  trail  segments. 
Recreation  in  particular  is  a  complex  issue,  because  actions  taken  to  preserve  historic  values  can  result 
in  both  beneficial  and  adverse  impacts  for  the  resource,  and  for  heritage  tourism  and  trail  enthusiasts. 
Beneficial  impacts  from  recreation  management  is  an  extended  knowledge  and  appreciation  of  the 
historical  values,  which  enhances  the  beneficial  outcomes  desired  by  enthusiasts,  which  in  turn  fosters 
ethical  use  and  support  to  sustain  the  unique  resource  values.  Construction  in  an  area  some  distance 
from  a  trail  also  can  result  in  erosion  or  deposition  at  a  trail  location. 

Because  of  the  nonrenewable  nature  of  NHTs,  there  is  little  distinction  between  short-term  and  long¬ 
term  impacts.  An  exception  to  this  would  be  visual  impacts  related  to  temporary  construction  or  fire- 
related  impacts.  For  example,  a  change  in  vegetation  resulting  from  fire  or  clearing  would  be  a 
temporary  impact,  as  long  as  it  did  not  lead  to  erosion  of  the  trail.  Similarly,  if  construction  activity 
temporarily  intruded  into  the  trail's  viewshed,  this  would  be  a  temporary  impact,  as  long  as  the 
construction  itself  did  not  directly  affect  the  trail  or  result  in  a  condition  that  may  lead  to  indirect 
impacts. 

4.7.4. 1  Methods  and  Assumptions 

This  impact  analysis  employs  BLM  Manual  6280  (BLM  2012d)  and  trail  management  guidelines  (BLM 
1986b)  to  determine  the  impacts  to  NHTs  and  Other  Historic  Trails  from  the  management  of  other 
resources,  as  described  in  this  RMP.  Other  Historic  Trails  are  trails  eligible  for  listing  on  the  NRHP, 
whether  or  not  they  have  been  listed.  Completion  of  the  evaluation  step  of  Section  106  compliance  may 
be  necessary  before  moving  forward  with  an  undertaking  that  impacts  a  trail.  Trails  will  be  evaluated 
for  eligibility  based  on  the  guidelines  provided  in  the  1986  trails  management  guide,  as  interpreted  in 
light  of  contemporary  understanding  of  eligibility  criteria. 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Protection  of  NHTs  and  Other  Historic  Trails  and  related  sites  occurs  in  accordance  with  federal 
laws  and  BLM  regulations,  policy,  and  agreements,  including  the  BLM  National  Programmatic 
Agreement  (BLM,  ACHP,  and  National  Conference  of  SHPO  2012)  and  the  Wyoming  State 
Protocol  (BLM  and  Wyoming  SHPO  2014),  regardless  of  whether  the  trails  are  specifically 
identified  in  the  RMP. 

•  Direct  and  indirect  impacts,  including  substantial  interference  with  the  nature  and  purposes  of 
the  NHT  can  result  from  a  variety  of  natural  and  human-caused  events,  such  as  those  that 
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physically  alter,  damage,  or  destroy  all  or  part  of  the  trail,  and  impact  the  resources,  qualities, 
values,  and  associated  settings,  and  the  primary  uses  of  the  NHT;  improve  access,  bringing 
increased  use  to  an  area,  altering  characteristics  of  the  surrounding  environment  that 
contribute  to  the  trail's  importance;  the  introduction  of  visual  or  audible  elements  out  of 
character  with  the  trail  or  that  alter  its  setting;  and  neglect  of  the  trail  to  the  extent  that  it 
deteriorates  or  is  destroyed. 

•  The  intensity  of  surface  disturbance  by  alternative  as  identified  in  Appendix  T  equates  to  levels 
of  development  and,  in  turn,  increased  access  to  public  lands. 

•  Current  livestock  management  practices  and  wildlife  use  do  not  pose  a  threat  to  the  Nez  Perce 
NHT  or  Other  Historic  Trails,  but  improper  management  of  livestock  or  concentrated  herbivory 
could  lead  to  accelerated  deterioration  of  National  Historic  Trails  or  Other  Historic  Trails. 

•  The  BLM  looks  favorably  at  opportunities  to  cooperate  with  private  landowners  to  minimize  or 
eliminate  disturbance  to  NHTs  and  Other  Historic  Trails. 

•  Recognizing  that  historic  trails  often  comprise  numerous  routes  rather  than  a  single  trace,  all 
protective  zones  begin  at  the  outer  edges  of  trails  rather  than  at  a  centerline,  which  is  difficult 
to  define. 

•  Certain  projects,  due  to  size  or  topography,  may  require  consideration  of  visual  intrusions  into 
the  setting  beyond  the  foreground  or  middle-ground  zones  to  become  consistent  with  the 
modern  understanding  of  impacts,  and  to  comply  with  Section  106  of  the  NHPA. 

4.7.4. 2  Summary  of  Impacts  by  Alternative 

Principal  impacts  to  the  Nez  Perce  NHT,  the  only  NHT  in  the  Planning  Area,  and  Other  Historic  Trails  arise 
directly  from  development  activities  and  intrusions  into  the  viewshed  that  alter  the  environment  that 
contributes  to  the  trail's  significance.  These  development  activities  and  intrusions  may  impact  other 
resources,  qualities,  values,  and  associated  settings,  and  the  primary  use  or  uses  of  the  NHT,  including 
loss  of  trail-related  recreation  opportunities,  and  a  decline  in  the  visual,  recreation,  and  natural  trail 
settings.  Alternatives  B  and  E  provide  the  greatest  protection  for  these  trails  through  the  application  of 
a  larger  management  corridor  for  surface-disturbing  activity  (both  NSO  and  CSU)  and  restrictions  on 
motorized  vehicle  use.  The  larger  acreage  of  special  designations  and  greater  limitations  on  resource 
use  under  Alternative  E  reduce  the  potential  for  direct  and  indirect  adverse  impacts  to  a  greater  extent 
than  the  other  alternatives.  Alternative  C  allows  the  greatest  resource  use  and  provides  the  least 
protection  through  special  designations,  but  it  does  provide  more  effective  proactive  management, 
including  NSO  and  CSU  restrictions,  than  Alternative  A.  Alternative  A,  the  existing  management, 
includes  the  least  effective  proactive  management,  in  part  because  of  the  change  in  understanding  of 
the  adverse  impact  of  viewshed  intrusions  that  has  evolved  since  this  management  was  developed. 
However,  management  under  Alternative  A  would  result  in  less  resource  use  than  Alternative  C,  and 
adverse  impacts  would  likewise  be  less  under  this  alternative.  Alternatives  D  and  F  provide  for  similar 
protection  to  these  trails,  which  is  more  than  alternatives  A  and  C,  but  less  than  alternatives  B  and  E. 

4.7.4. 3  Detailed  Analysis  of  Alternatives 
impacts  Common  to  Aii  Alternatives 

Standard  procedures  have  been  developed  over  the  years  to  help  address  potential  adverse  impacts  to 
NHT  resources.  Because  they  are  Congressionally  Designated  Trails,  priority  is  given  to  avoiding. 
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minimizing  and/or  compensating  impacts  from  development  and  use.  Standard  management  and 
protection  procedures,  guided  by  the  National  Trails  System  Act  and  the  NHPA,  include  avoidance, 
screening  projects  from  the  trails  behind  natural  features,  innovative  redesign  or  camouflaging  of 
projects,  and  using  existing  disturbances  along  trails  for  placement  of  projects.  These  standard 
procedures  have  protected  NHT  resources  from  adverse  impacts  and  damage  in  many  cases.  However, 
if  total  avoidance  has  not  been  feasible,  mitigation  measures  designed  to  minimize  impacts  to  the  NHTs 
and  their  historic  settings  have  been  continually  improved  and  implemented  over  the  years.  All  of  the 
alternatives  are  guided  by  these  standard  procedures. 

The  BLM  manages  the  Nez  Perce  NHT  in  accordance  with  the  Nez  Perce  Comprehensive  Management 
Plan  (USFS  1990)  guidance  and  direction,  including  any  future  revisions.  For  all  federal  undertakings 
that  may  impact  NHTs  and  Other  Historic  Trails,  the  BLM  complies  with  NHPA  Section  106  before 
implementing  the  undertaking.  Although  resource  avoidance  is  the  preferred  mitigation,  other  solutions 
may  be  reached.  Section  106  compliance  typically  includes  inventory,  evaluation,  and  consultation  with 
the  SHPO. 

Application  of  the  standards  specified  in  BLM  trail  management  guidance,  and  in  the  1986  historic  trails 
plan  (BLM  1986b),  also  will  limit  adverse  impacts  to  trail  resources.  These  standards  include: 

•  Avoid  impacts  to  all  physical  remains  with  good  integrity. 

•  Avoid  impacts  to  locales  with  good  environmental  integrity. 

•  Cross  the  setting  where  the  integrity  of  setting  has  already  been  compromised. 

•  Avoid  running  a  linear  project  parallel  to  a  trail. 

•  Cross  at  90  degrees  using  a  dog-leg  or  S-curve. 

•  Relocate  the  proposed  disturbance  where  it  will  be  less  visible  from  the  trail  (i.e.,  behind  a  rise). 

•  Restrict  the  width  of  a  working  ROW  within  a  visual  buffer  on  either  side  of  a  trail. 

•  Avoid  any  blading  on  a  ROW  within  the  National  Trail  Management  Corridor  if  a  track  can  do 
the  job. 

•  Consider  special  rehabilitation  measures  (such  as  revegetation)  which  will  help  reestablish  the 
integrity  of  the  trail. 

•  Consider  special  interpretive  measures  (such  as  signing)  which  will  help  mitigate  the  impact  of 
the  project. 

BLM  Manual  6280,  Appendix  1  (BLM  2012d)  provides  additional  design  features  and  BMPs  that  may  be 
applied  to  avoid  adverse  impacts  to  the  Nez  Perce  NHT  site-specific  permitting  and  plan 
implementation. 

Allowable  uses  and  management  actions  that  may  impact  NHTs  and  Other  Historic  Trails  include 
changes  in  ownership,  access,  and  proactive  NHT  and  Other  Historic  Trails  management  actions.  Any 
surface-disturbing  activity,  regardless  of  type,  on  or  adjacent  to  NHTs  or  Other  Historic  Trails  may  cause 
adverse  impacts  to  contributing  segments  of  the  trails,  or  may  cause  substantial  interference. 

Recreation  and  educational  uses  of  the  trails  under  any  alternative  may  have  both  a  beneficial  and  an 
adverse  impact.  Information  about  the  trails  may  promote  preservation,  but  also  may  encourage 
visitation  and  use,  which  may  degrade  trails.  Under  all  alternatives,  motorized  vehicle  use  is  anticipated 
to  increase  in  the  Planning  Area,  bringing  greater  access  and  the  potential  for  greater  adverse  impacts. 
Travel  on  Nez  Perce  NHT  trail  segments  in  the  Planning  Area  is  limited  to  foot  or  horseback,  which  would 
limit  the  potential  for  these  adverse  impacts;  however,  unauthorized  motorized  vehicle  use  on  the  NHTs 
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or  Other  Historic  Trails  with  similar  restrictions  may  still  adversely  impact  contributing  segments  of  trails 
and  desired  recreational  settings. 

Visual  impacts  from  development,  such  as  wind  turbines,  or  incompatible  use,  such  as  motorized 
vehicles  on  intact  trails,  are  possible  even  with  the  applications  of  protective  actions  listed  above.  The 
existing  plans  considered  the  maintenance  of  a  %-mile  National  Trail  Management  Corridor  adequate 
protection  in  most  trail  situations,  with  the  occasional  application  of  a  5-mile  National  Trail 
Management  Corridor  a  generous  allowance  that  would  provide  protection  to  the  viewshed  of  the  Nez 
Perce  NHT.  However,  with  the  introduction  of  new  technology,  particularly  wind  turbines  that  are  often 
grouped  into  wind  farms  and  visible  from  long  distances,  a  %-mile  National  Trail  Management  Corridor 
may  not  adequately  protect  the  Nez  Perce  NHT's  viewshed.  As  setting  has  gained  importance  in 
determining  the  NRHP  eligibility  of  significant  trails,  trail  management  must  approach  the  application  of 
viewshed  criteria  with  flexibility,  considering  the  distance  from  the  resource  and  the  type  of  intrusion 
when  determining  the  impact.  On  a  case-by-case  basis,  and  as  appropriate  for  some  projects,  project 
decisions  will  consider  the  importance  of  viewshed  integrity  in  a  resource's  eligibility,  and  the  distance 
necessary  to  protect  its  NRHP  significance. 

Aiternative  A 

Surface  Disturbance 

The  BLM  avoids  surface-disturbing  activities  in  the  vicinity  of  the  Nez  Perce  NHT  and  Other  Historic  Trails 
under  Alternative  A.  Standard  compliance  with  NHPA  Section  106  before  approving  an  action  would 
provide  additional  protection  from  direct  impacts.  If  direct  impacts  are  unavoidable,  the  BLM  and  the 
SHPO  would  consult  to  develop  and  implement  a  treatment  plan  to  mitigate  adverse  impacts  to 
contributing  segments,  which  may  result  in  project  relocation.  Detailed  recording  and  mapping  or 
interpretation  are  some  of  the  techniques  that  may  be  used  for  mitigation,  depending  on  the  specific 
trail  segment  and  the  nature  of  the  potential  adverse  impacts. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (e.g.,  soil,  water, 
biological  resources,  and  special  designations)  under  Alternative  A  provide  additional  protection  for  trail 
resources. 

Resource  Uses 

Lands  and  realty  actions  on  BLM-administered  surface  land  can  result  in  both  beneficial  and  adverse 
impacts  to  the  Nez  Perce  NHT  and  Other  Historic  Trails.  The  survey  that  would  be  required  for  NHPA 
Section  compliance  in  the  case  of  either  disposal  or  acquisition  would  result  in  a  beneficial  impact  to 
cultural  resources  because  of  data  that  furthers  understanding  of  trail  resources  in  the  Planning  Area.  If 
contributing  segments  were  identified  during  an  inventory  for  disposal  of  lands,  there  would  be  an 
adverse  impact  due  to  a  change  in  the  protective  measures  for  cultural  resources.  If  the  BLM  acquired 
the  land,  the  impact  would  be  beneficial.  Although  land-tenure  adjustment  is  classified  as  an  adverse 
impact  (in  terms  of  Section  106),  development  of  a  treatment  plan  for  contributing  trail  segments  would 
mitigate  that  impact.  The  plan  would  be  developed  through  consultation  between  the  BLM  and  SHPO  in 
compliance  with  Section  106  and  BLM  trail  guidance. 

Actions  regarding  renewable  energy  projects  and  linear  resources,  including  ROWs,  corridors,  and 
recreational  trails  management  may  all  impact  the  Nez  Perce  NHT  and  Other  Historic  Trails,  not  only 
adversely  through  direct  disturbance  of  the  trail,  but  indirectly  because  the  routes  traveled  by  trails  may 
also  be  the  best  route  for  these  other  resource  uses.  Under  Alternative  A,  the  Nez  Perce  NHT  and  Other 
Historic  Trails  are  provided  with  a  maximum  buffer  from  surface  disturbance  and  visual  impacts  of 
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%  mile.  Renewable  energy  is  one  of  the  more  problematic  resource  uses,  because  the  infrastructure  to 
exploit  solar  and  wind  energy  may  be  highly  visible,  depending  on  the  terrain,  but  the  buffer  to  protect 
the  trail  viewshed  is  limited  to  %  mile.  Some  beneficial  impacts  may  result  from  inventory  and  the 
identification  of  previously  unrecorded  segments.  In  all  cases,  adverse  impacts  must  be  mitigated  in 
compliance  with  NHPA  Section  106. 

Travel  management  and  recreation  also  may  result  in  both  direct  and  indirect,  and  adverse  and 
beneficial  impacts.  Where  recreational  uses  occur  along  the  Nez  Perce  NHT  and  Other  Historic  Trails, 
use  may  degrade  the  surface  of  the  trail  or  impact  the  viewshed  from  the  trail.  Improved  access  and 
construction  of  trailheads,  educational  signs,  and/or  kiosks  may  increase  use  of  the  trails  and  expose 
them  to  vandalism.  Limiting  vehicle  travel  to  existing  roads  and  trails  on  BLM-administered  lands  in 
most  areas  along  the  Nez  Perce  NHT  and  limiting  travel  to  foot  or  horseback  along  the  trail  would 
reduce  the  potential  for  these  adverse  impacts. 

Special  Designations 

Special  designations  would  tend  to  have  beneficial  impacts  to  the  Nez  Perce  NHT  and  Other  Historic 
Trails.  The  main  exception  would  be  back  country  byways,  which  would  indirectly  and  adversely  impact 
historic  trails  resources  through  increased  access.  However,  vehicle  travel  and  heritage  tourism  on  the 
segment  of  the  Nez  Perce  NHT  Auto  Route,  which  runs  concurrently  with  the  Chief  Joseph  National 
Scenic  Byway,  may  have  beneficial  impacts  by  imparting  travelers  with  an  extended  knowledge  and 
appreciation  of  the  NHT's  historical  values. 

Resources 

The  impact  of  fire  and  fuels  management  would  be  primarily  adverse.  Because  of  the  unique  nature  of 
trails,  there  is  little  to  distinguish  between  long-  and  short-term  impacts,  because  once  trail  ruts  or 
original  markers  are  disrupted  or  destroyed,  they  cannot  be  restored.  Use  of  a  trail  corridor  to  access  a 
fire  location  for  suppression,  stabilization  and  rehabilitation,  and  creation  of  fire  breaks,  can  all  result  in 
direct,  adverse  impacts.  Approximately  70,000  acres  of  short-term  disturbance  from  fire  and  fuels 
management  are  anticipated  under  Alternative  A  (Appendix  T). 

Cultural  resources  and  VRM  would  both  have  direct  and  indirect  beneficial  impacts  to  the  Nez  Perce 
NHT  and  Other  Historic  Trails.  Because  management  of  both  these  resources  overlaps  with 
management  of  historic  trails,  the  trails  would  benefit  from  protections  and  proactive  activities  for  these 
other  resources.  The  Nez  Perce  NHT  and  surrounding  public  lands  are  generally  managed  as  VRM  Class 
II,  which  would  help  to  retain  the  integrity  of  the  associated  settings  and  scenic  values  for  which  the 
NHT  was  designated. 

Proactive  Management 

Proactive  management  actions  under  Alternative  A  generally  result  in  beneficial  impacts  to  the  Nez 
Perce  NHT  and  Other  Historic  Trails  but  may  provide  inadequate  protection  in  areas  where  development 
is  permitted  within  trail  viewsheds.  Under  existing  management,  an  NSO  stipulation  is  applied  within 
%  mile  of  the  Nez  Perce  NHT  and  Other  Historic  Trails.  Because  trails  often  comprise  multiple  traces,  the 
%-mile  National  Trail  Management  Corridor  extends  from  the  outer  edges  of  the  overall  trace  (1,638 
acres  of  BLM-administered  surface  land).  Current  management  also  avoids  surface-disturbing  activities 
in  view  within  %  mile  of  both  the  Nez  Perce  NHT  and  significant  segments  of  Other  Historic  Trails, 
including  the  Bridger  Trail  and  Fort  Washakie  to  Meeteetse  to  Red  Lodge  Trail. 
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Aiternative  B 

Surface  Disturbance 

Surface  disturbance  affects  fewer  acres  under  Alternative  B,  and  thus  has  less  direct  impact  on  the  Nez 
Perce  NHT  and  Other  Historic  Trails  compared  to  Alternative  A.  As  with  Alternative  A,  actions  that  may 
physically  impact  the  trails,  particularly  the  Nez  Perce  NHT,  would  be  limited  through  enforcement  of  a 
National  Trail  Management  Corridor.  Under  this  alternative,  the  National  Trail  Management  Corridor 
would  extend  to  areas  in  view  within  5  miles  of  the  Nez  Perce  NHT  and  Other  Historic  Trails,  except 
within  existing  utility  corridors.  Additional  protections  come  from  an  NSO  restriction  within  3  miles  and 
a  CSU  stipulation  in  view  within  5  miles  of  the  Nez  Perce  NHT  and  Other  Historic  Trails.  The  same 
distances  apply  to  mineral  materials  disposal. 

As  with  the  other  alternatives,  normal  compliance  with  NHPA  Section  106  before  approving  an  action 
moderates  the  amount  of  actual  disturbance.  In  addition,  the  BLM  and  the  SHPO  consult  to  develop  and 
implement  a  treatment  plan  to  mitigate  adverse  impacts  to  contributing  trail  segments. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (e.g.,  soil,  water, 
biological  resources,  and  special  designations)  are  greater  under  Alternative  B  than  Alternative  A, 
providing  more  protection  for  trail  resources. 

Resource  Uses 

Impacts  related  to  lands  and  realty  actions  on  BLM-administered  surface  land  are  anticipated  to  be 
similar  to  those  for  Alternative  A;  however  the  intensity  varies  by  alternative.  Compliance  with  the 
NHPA  would  still  be  required.  More  acreage  may  be  acquired  under  Alternative  B  than  under 
Alternative  A,  with  the  result  that  there  would  be  more  survey  and  identification  of  potentially  NRHP- 
eligible  trail  segments  under  Alternative  B. 

Management  of  renewable  energy  projects  and  linear  developments  (e.g.,  ROWs,  corridors,  and  travel 
and  trails  management),  would  result  in  similar,  but  of  a  reduced  magnitude  impacts,  than  under 
Alternative  A.  Alternative  B  provides  a  wider  National  Trail  Management  Corridor  than  Alternative  A, 
and  limits  ROW  authorizations  within  5  miles  for  the  Nez  Perce  NHT  and  Other  Historic  Trails  (except 
within  existing  utility  corridors).  As  with  the  other  alternatives,  renewable  energy  presents  a  special 
situation.  Even  the  wider  National  Trail  Management  Corridor  required  under  Alternative  B  may  need  to 
be  expanded  as  the  trails'  viewsheds  are  considered  on  a  case-by-case  basis,  depending  on  the  terrain. 

In  all  cases,  adverse  impacts  must  be  mitigated  in  compliance  with  NHPA  Section  106. 

Travel  management  and  recreation  would  result  in  similar  direct  and  indirect,  and  adverse  and 
beneficial  impacts  as  Alternative  A;  however.  Alternative  B  provides  for  more  recreational  options  and 
more  anticipated  disturbance  than  Alternative  A.  Improved  access  also  may  indirectly  lead  to  impacts; 
however,  limiting  motorized  vehicle  use  to  designated  roads  and  trails  in  view  within  5  miles  of  the  Nez 
Perce  NHT  or  Other  Historic  Trails  would  limit  the  potential  for  activities  that  may  degrade  the  surface  of 
the  trail  or  impact  the  trail  viewshed  to  a  greater  extent  than  Alternative  A. 

Special  Designations 

Alternative  B  designates  more  special  designation  areas  and  includes  greater  restrictions  on  surface- 
disturbing  activity  within  these  areas  than  Alternative  A.  These  additional  restrictions  would  result  in 
the  greatest  beneficial  impact  to  NHTs  and  Other  Historic  Trails.  However,  Alternative  B  also  designates 
more  back  country  byways  than  Alternative  A  and  develops  more  interpretative  facilities  than  the  other 
alternatives,  which  may  increase  adverse  impacts  through  increased  access,  but  may  also  have 
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beneficial  impacts  by  promoting  knowledge  and  appreciation  of  trail  resources.  Alternative  B  would 
therefore  result  in  greater  adverse  and  beneficial  impacts  than  Alternative  A. 

Resources 

The  impact  of  fire  and  fuels  management  would  be  primarily  adverse  under  Alternative  B,  but  would 
have  less  impact  compared  to  Alternative  A  due  to  its  smaller  projected  acreage  of  related  disturbance. 

Alternative  B  provides  more  protection  for  cultural  and  visual  resources  than  Alternative  A,  resulting  in 
greater  beneficial  impacts  to  NHTs  and  Other  Historic  Trails.  For  example,  Alternative  B  manages  more 
of  the  Planning  Area  as  VRM  Class  I  and  II,  which  would  close  or  limit  motorized  vehicle  use  to 
designated  roads  and  trails.  Similar  to  Alternative  A,  the  Nez  Perce  NHT  and  surrounding  public  lands 
are  generally  managed  as  VRM  Class  II,  which  would  help  to  retain  the  integrity  of  areas  outside  of  the 
National  Trail  Management  Corridor  that  contribute  to  the  associated  settings  and  scenic  values  for 
which  the  NHT  was  designated. 

Proactive  Management 

Proactive  management  actions  under  Alternative  B  emphasize  resource  protection  in  the  vicinity  of  the 
Nez  Perce  NHT  and  Other  Historic  Trails  through  a  3-mile  NSO  and  5-mile  CSU  buffer,  and  viewshed 
buffers.  In  addition,  this  alternative  allows  wider  buffers  on  a  case-by-case  basis  for  certain  types  of 
development,  such  as  wind-energy  developments.  As  mentioned  above,  use  of  motorized  vehicles  also 
is  limited  to  designated  roads  and  trails  in  view  within  5  miles  of  trails.  Because  trails  often  comprise 
multiple  traces,  the  Nez  Perce  National  Trail  Management  Corridor  extends  from  the  outer  edges  of  the 
overall  trace.  This  National  Trail  Management  Corridor  is  larger  under  Alternative  B  than  Alternative  A. 
Alternative  B  removes  canals  from  the  same  type  of  consideration  as  trails,  recognizing  that  the 
significance  criteria  for  this  resource  type  are  different  from  those  of  other  linear  features,  such  as  trails. 

Aiternative  C 

Surface  Disturbance 

Alternative  C  is  projected  to  result  in  the  greatest  acreage  of  surface  disturbance  and,  consequently,  the 
greatest  potential  to  the  Nez  Perce  NHT  and  Other  Historic  Trails.  As  with  the  other  alternatives, 
compliance  with  BLM  management  practices  and  the  NHPA  would  limit  adverse  impacts  through 
development  of  treatment  plans  and  limitations  on  development  within  the  Nez  Perce  National  Trail 
Management  Corridors. 

Because  management  under  Alternative  C  places  a  greater  emphasis  on  resource  use,  there  would  be 
fewer  restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (e.g.,  soil,  water, 
biological  resources,  and  special  designations).  Therefore,  although  there  would  be  some  additional 
protection  for  trail  resources,  it  would  be  less  than  under  alternatives  A,  B,  or  D. 

Resource  Uses 

The  Nez  Perce  NHT  and  Other  Historic  Trails  would  be  affected  by  lands  and  realty  management  similar 
to  Alternative  A.  As  under  the  other  alternatives,  the  survey  required  for  NHPA  Section  106  compliance 
in  the  case  of  either  disposal  or  acquisition  would  result  in  a  beneficial  impact  to  cultural  resources 
because  of  data  that  furthers  understanding  of  trail  resources  in  the  Planning  Area. 

Under  Alternative  C,  the  management  of  renewable  energy  projects  and  linear  developments  (e.g., 
ROWS,  corridors,  and  recreational  trails  management)  would  have  greater  impacts  on  the  Nez  Perce 
NHT  and  Other  Historic  Trails  than  actions  under  alternatives  A,  B,  or  D.  Under  this  alternative,  an  NSO 
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restriction  is  applied,  similar  to  Alternative  A,  but  a  1-mile  CSU  stipulation  is  also  added  to  protect  the 
Nez  Perce  NHT.  The  areas  around  the  Nez  Perce  NHT  are  closed  to  mineral  materials  disposal  within  % 
mile  or  in  view  within  1  mile,  and  motorized  travel  is  limited  to  designated  roads  and  trails  in  view  within 
%  mile.  Similar  restrictions  are  applied  to  Other  Historic  Trails,  except  within  existing  utility  corridors 
where  the  trail  lacks  integrity  or  the  viewshed  has  been  compromised.  Some  beneficial  impacts  would 
result  from  the  inventory  and  identification  of  previously  unrecorded  segments.  In  all  cases,  adverse 
impacts  must  be  mitigated  in  compliance  with  NHPA  Section  106. 

Improved  access,  due  to  fewer  limitations  on  motorized  vehicle  use,  has  the  greatest  potential  to  result 
in  indirect  adverse  impacts  under  this  alternative.  Similarly,  recreational  development  is  greatest  under 
this  alternative,  potentially  leading  to  the  greatest  adverse  impacts.  However,  installation  of 
educational  kiosks,  diversion  of  traffic  away  from  the  historic  trail  to  alternative  routes,  and  general 
improved  education  would  have  a  beneficial  impact. 

Special  Designations 

Beneficial  impacts  from  special  designations  would  be  lowest  under  Alternative  C.  Having  fewer  special 
designations  and,  fewer  restrictions  within  those  areas  would  reduce  the  benefits  to  NHTs  and  Other 
Historic  Trails.  Back  country  byways,  which  may  indirectly  affect  historic  trails  resources  through 
increased  access  and  interpretive  opportunities,  are  managed  similar  to  Alternative  A. 

Resources 

As  under  the  other  alternatives,  impacts  from  fire  and  fuels  management  would  be  primarily  adverse.  A 
greater  emphasis  on  commodity  production  would  increase  the  potential  for  adverse  impacts. 
Alternative  C  would  cause  the  most  disturbance  related  to  fire  and  fuels  management  compared  to 
alternatives  A,  B,  and  D. 

Under  Alternative  C,  cultural  and  visual  resources  management  would  continue  to  result  in  both  direct 
and  indirect  beneficial  impacts  to  the  Nez  Perce  NHT  and  Other  Historic  Trails,  although  the  impacts 
would  be  less  than  under  alternatives  B  and  D.  For  example,  motorized  vehicle  use  is  not  limited  by 
VRM  class  under  Alternative  C,  whereas  Alternative  B  restricts  motorized  vehicle  use  in  these  areas. 
Alternative  C  manages  the  Nez  Perce  NHT  and  surrounding  public  lands  primarily  as  VRM  Class  III,  which 
would  allow  activities  within  the  viewshed,  but  outside  of  the  National  Trail  Management  Corridor,  to 
adversely  affect  the  associated  settings  and  scenic  values  for  which  the  NHT  was  designated  to  a  greater 
extent  than  Alternative  A. 

Proactive  Management 

Proactive  management  actions  under  Alternative  C  would  result  in  beneficial  impacts  to  the  Nez  Perce 
NHT  and  Other  Historic  Trails.  Under  existing  management,  a  NSO  restriction  is  added  within  %  mile  of 
the  Nez  Perce  NHT  and  Other  Historic  Trails,  Alternative  C  adds  a  CSU  restriction  within  1  mile  of  the  Nez 
Perce  NHT  and  Other  Historic  Trails.  Exceptions  occur  where  the  trail's  integrity  or  setting  has  been 
compromised.  Areas  within  %  mile  or  in  view  within  1  mile  also  are  closed  to  mineral  materials  disposal, 
and  motorized  vehicle  use  is  limited  to  designated  roads  and  trails,  which  would  reduce  access  and 
associated  impacts.  Limiting  motorized  vehicle  use  to  designated  roads  and  trails  within  a  %-mile  of  the 
Nez  Perce  NHT  or  Other  Historic  Trails  would  limit  the  potential  for  activities  that  may  degrade  the 
surface  of  the  trail  or  impact  the  trail  viewshed  to  a  greater  extent  than  Alternative  A,  which  does  not 
include  specific  restrictions  on  motorized  vehicle  use  for  purposes  of  protecting  these  trails. 

As  with  the  other  alternatives,  because  NHT  and  Other  Historic  Trails  often  comprise  multiple  traces,  the 
National  Trail  Management  Corridor  extends  from  the  outer  edges  of  the  overall  trace.  The  size  of  the 
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National  Trail  Management  Corridors  and  associated  restrictions  under  Alternative  C  are  less  than  those 
required  under  alternatives  B  and  D,  but  more  than  under  Alternative  A. 

Alternative  D 

Surface  Disturbance 

The  amount  of  surface  disturbance  projected  under  Alternative  D  is  similar  to  Alternative  A,  falling 
between  the  amount  of  disturbance  projected  under  alternatives  B  and  C.  As  with  Alternative  A,  actions 
that  would  directly  affect  these  trails,  particularly  the  Nez  Perce  NHT,  would  be  limited  due  to 
management  that  restricts  certain  resource  uses  within  the  National  Trail  Management  Corridor  and 
areas  within  view  of  Other  Historic  Trails.  In  contrast  to  the  other  alternatives,  Alternative  D  does  not 
contain  management  specific  to  mineral  leasing  (e.g.,  NSO  or  CSU  restrictions)  or  mineral  materials 
disposal,  instead  controlling  these  uses  through  a  more  generalized  management  approach  to  mitigate 
their  impacts.  Under  this  alternative, 
foreground  of  the  trails  up  to  3  miles 
zones)  where  setting  is  an  important 
minimize  and/or  compensate  adverse  impacts. 

As  with  the  other  alternatives,  required  compliance  with  NHPA  Section  106  before  approving  an  action 
would  reduce  disturbance  or  adverse  impacts  to  these  trails.  Additionally,  the  BLM  and  the  SHPO 
consult  to  develop  and  implement  a  treatment  plan  to  mitigate  adverse  impacts  to  contributing  trail 
segments. 

Restrictions  on  surface-disturbing  activities  for  the  protection  of  other  resources  (e.g.,  soil,  water, 
biological  resources,  and  special  designations)  under  Alternative  D  would  result  in  impacts  similar  to 
Alternative  A. 

Resource  Uses 

The  types  of  impacts  from  lands  and  realty  management  are  anticipated  to  be  similar  to  those  described 
under  Alternative  A,  though  the  intensity  of  these  impacts  would  be  less  than  under  alternatives  A  or  C, 
and  more  than  under  Alternative  B.  In  all  cases,  compliance  with  the  NHPA  is  still  required. 

The  management  of  renewable  energy  projects  and  linear  developments  (e.g.,  ROWs,  corridors,  and 
travel  and  trails  management)  would  result  in  fewer  adverse  impacts  than  Alternative  A.  Alternative  D 
provides  protection  via  a  wider  National  Trail  Management  Corridor  than  either  alternatives  A  or  C,  but 
less  than  Alternative  B.  For  Other  Historic  Trails,  motorized  vehicle  use  is  constrained  or  guided  by  other 
resource  management  actions  and  does  not  have  trails-specific  requirements,  in  contrast  to  alternatives 
B  and  C.  As  with  the  other  alternatives,  renewable  energy  presents  a  special  situation,  whereby  the 
trails'  viewsheds  are  considered  on  a  case-by-case  basis,  depending  on  the  terrain.  In  all  cases,  adverse 
impacts  must  be  mitigated  in  compliance  with  NHPA  Section  106. 

For  other  resource  uses,  including  recreation  and  livestock  grazing,  impacts  from  management  under 
Alternative  D  would  be  similar  to  those  under  Alternative  A. 

Special  Designations 

Alternative  D  designates  more  special  designation  areas  and  includes  greater  restrictions  on  surface- 
disturbing  activity  within  these  areas,  resulting  in  a  greater  beneficial  impact  than  alternatives  A  and  C. 

In  all  cases,  improved  access  also  may  indirectly  lead  to  impacts.  Although  Alternative  D  has  fewer  back 
country  byways  than  Alternative  B,  it  has  more  than  alternatives  A  and  C,  and  may  increase  access  to, 
and  interpretive  opportunities  related  to,  historic  trails  in  the  vicinity  of  the  byways. 


the  BLM  avoids  surface-disturbing  activities  and  protects  the 
or  the  visual  horizon  whichever  is  closer  (the  setting  consideration 
aspect  of  the  integrity  of  the  trail,  and  uses  BMPs  to  avoid. 
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Resources 

The  impact  of  fire  and  fuels  management  would  be  similar  to  that  under  Alternative  A.  Alternative  D 
protects  cultural  and  visual  resources  somewhat  less  than  Alternative  B,  but  more  than  either 
alternatives  A  or  C,  resulting  in  beneficial  impacts  to  NHTs  and  Other  Historic  Trails.  Alternative  D 
manages  the  Nez  Perce  NHT  and  surrounding  public  lands  as  VRM  Classes  II  and  III,  which  would  help  to 
retain  the  integrity  of  areas  outside  of  the  National  Trail  Management  Corridor  that  contribute  to  the 
associated  settings  and  scenic  values  for  which  the  NHT  was  designated.  These  beneficial  impacts  would 
be  similar  to,  but  somewhat  less  than  Alternative  A  due  to  the  larger  area  managed  as  VRM  Class  III 
under  Alternative  D. 

Proactive  Management 

Proactive  management  actions  under  Alternative  D  emphasize  avoidance  of  surface-disturbing  activities 
and  protection  of  the  foreground  of  the  Nez  Perce  NHT  and  Other  Historic  Trails.  For  the  Nez  Perce 
NHT,  Alternative  D  requires  the  avoidance  of  surface-disturbing  activity  up  to  3  miles  or  the  visual 
horizon  whichever  is  closer  (the  setting  consideration  zones)  where  setting  is  an  important  aspect  of  the 
integrity  for  the  trail.  BMPs  are  to  be  used  to  avoid,  minimize  and/or  compensate  adverse  effects  for 
the  Nez  Perce  NHT  and  all  Historic  Trail  segments.  Motorized  vehicle  use  is  limited  to  existing  roads  and 
trails  within  5  miles  of  the  Nez  Perce  NHT,  which  would  result  in  similar  impacts  as  described  for 
Alternative  B.  For  Other  Historic  Trails,  the  foreground  is  to  be  protected  up  to  2  miles,  and  motorized 
vehicle  use  is  constrained  or  guided  by  other  resource  management  actions.  In  addition,  consideration 
of  wider  buffers  may  be  necessary  on  a  case-by-case  basis  for  certain  types  of  development,  such  as 
wind-energy  developments.  Because  trails  often  comprise  multiple  traces,  the  National  Trail 
Management  Corridor  extends  from  the  outer  edges  of  the  overall  trace.  This  National  Trail 
Management  Corridor  is  larger  under  Alternative  D  than  alternatives  A  and  C,  but  smaller  than 
Alternative  B. 

Aiternative  E 

Surface  Disturbance 

Alternative  E  applies  the  same  management  corridor  as  Alternative  B  (refer  to  Map  91),  and  adverse  and 
beneficial  impacts  to  the  Nez  Perce  NHT  and  Other  Historic  Trails  from  surface-disturbing  activities 
would  be  similar  to  Alternative  B.  However,  under  Alternative  E,  additional  restrictions  on  surface- 
disturbing  activities  along  31  miles  of  the  Nez  Perce  NHT  and  Other  Historic  Trails  would  apply  in  areas 
overlapping  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC.  These  restrictions  would  include 
withdrawal  from  locatable  mineral  entry,  closures  to  mineral  materials  disposal,  ROW  and  renewable 
energy  exclusion,  and  additional  restrictions  on  allowable  density  and  area  of  disturbance  which  would 
result  in  greater  protection  for  these  trails.  Alternative  E  has  the  lowest  amount  of  acres  affected  by 
surface  disturbances,  and  thus  has  the  least  potential  for  direct  impact  on  the  Nez  Perce  NHT  and  Other 
Historic  Trails  of  any  of  the  alternatives. 

In  areas  outside  of  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  restrictions  on  surface-disturbing 
activities  for  the  protection  of  other  resources  (e.g.,  soil,  water,  biological  resources,  and  special 
designations)  and  consultation  and  compliance  requirements  under  NHPA  Section  106  are  the  same  as 
under  Alternative  B,  and  impacts  would  be  the  same  as  Alternative  B. 
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Resource  Uses 

The  management  of  resource  uses  under  Alternative  E,  except  for  certain  resource  uses  in  the  proposed 
Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  is  the  same  as  Alternative  B;  impacts  to  trail  resources 
outside  the  ACEC  would  be  the  same  as  Alternative  B,  while  impacts  inside  the  ACEC  would  be  less 
adverse.  Lands  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  are  managed  for  potential 
acquisition,  so  more  acreage  may  be  acquired  under  Alternative  E  than  any  other  alternatives,  with 
resulting  surveys  that  may  identify  other  potential  NRHP-eligible  trail  segments.  All  lands  within  the 
proposed  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC  are  managed  as  excluded  from  ROW  and 
renewable  energy  uses,  which  may  reduce  the  magnitude  of  impacts  from  new  developments  on  trail 
resources  in  the  area  compared  to  the  other  alternatives.  Under  Alternative  E,  the  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC  is  closed  to  all  types  of  mineral  development,  which  may  decrease  the  potential 
for  adverse  impacts  from  these  types  of  activities. 

Overall,  additional  protective  management  along  certain  trail  segments  in  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC  would  reduce  adverse  impacts  to  the  Nez  Perce  NHT  and  Other  Historic  Trails;  along 
all  other  portions,  impacts  from  resources  uses  would  be  the  same  as  Alternative  B.  As  with  all  the 
alternatives,  compliance  with  the  NHPA  would  be  required  for  all  actions  under  Alternative  E. 

Special  Designations 

Alternative  E  designates  more  special  designation  areas  and  includes  greater  restrictions  on  surface- 
disturbing  activity  within  these  areas  any  other  alternative.  In  addition  to  all  the  special  designations 
made  under  Alternative  B,  Alternative  E  also  designates  the  Greater  Sage-Grouse  Key  Habitat  Areas 
ACEC  (1,232,583  acres).  The  addition  of  this  ACEC  would  provide  additional  protection  for  the  Nez  Perce 
NHT  and  Other  Historic  Trails  through  greater  restrictions  on  surface-disturbing  activities.  These 
additional  restrictions  would  result  in  the  greatest  beneficial  impact  to  the  NHT  and  Other  Historic  Trails 
of  any  alternative  from  special  designations  management. 

Resources 

Fire  and  fuels  management  under  Alternative  E,  except  for  areas  in  the  proposed  Greater  Sage-Grouse 
Key  Habitat  Areas  ACEC,  is  the  same  as  Alternative  B;  impacts  to  trail  resources  outside  the  ACEC  would 
be  the  same  as  Alternative  B.  Additional  restrictions  in  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC 
would  limit  access  for  fire  management  activities  compared  to  the  other  alternatives,  which  may  reduce 
adverse  impacts  from  fire  suppression,  stabilization,  and  rehabilitation  compared  to  the  other 
alternatives. 

VRM  and  cultural  resource  management  under  Alternative  E  is  the  same  as  Alternative  B,  and  impacts  to 
trail  resources  would  be  the  same  as  Alternative  B. 

Proactive  Management 

Management  of  the  Nez  Perce  NHT  and  Other  Historic  Trails  under  Alternative  E  is  the  same  as 
Alternative  B,  and  beneficial  impacts  to  these  trail  resources  would  be  the  same  as  Alternative  B. 

Alternative  F 

Surface  Disturbance 

Alternative  F  applies  the  same  management  corridor  as  Alternative  D  (refer  to  Map  92),  and  adverse  and 
beneficial  impacts  to  the  Nez  Perce  NHT  and  Other  Historic  Trails  from  surface-disturbing  activities 
would  be  similar  to  those  discussed  under  Alternative  D.  However,  under  Alternative  F,  the  BLM  would 
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apply  additional  restrictions  on  surface-disturbing  activities  along  24  miles  of  the  Nez  Perce  NHT  and 
Other  Historic  Trails  located  in  the  Greater  Sage-Grouse  PHMAs  ACEC.  These  restrictions  would  include 
restrictions  on  leasable  mineral  development  and  more  stringent  allowable  density  and  area  of 
disturbance  considerations,  which  may  result  in  greater  protection  for  these  trails.  Total  projected 
surface  disturbance  under  Alternative  F  is  similar  to  alternatives  A  and  D,  less  than  Alternative  C,  and 
greater  than  alternatives  B  and  E. 

In  areas  outside  of  the  Greater  Sage-Grouse  PHMAs  ACEC,  restrictions  on  surface-disturbing  activities 
for  the  protection  of  other  resources  (e.g.,  soil,  water,  biological  resources,  and  special  designations) 
and  consultation  and  compliance  requirements  under  NHPA  Section  106  are  the  same  as  Alternative  D, 
and  impacts  would  be  the  same  as  Alternative  D. 

Resource  Uses 

The  management  of  resource  uses  under  Alternative  F,  except  for  certain  resource  uses  in  the  proposed 
Greater  Sage-Grouse  PHMAs  ACEC,  is  similar  to  management  under  Alternative  D;  impacts  to  trail 
resources  outside  the  ACEC  would  be  the  same  as  Alternative  D  while  impacts  inside  the  ACEC  may  be 
less  adverse.  Lands  in  the  Greater  Sage-Grouse  PHMAs  ACEC  would  limit  motorized  vehicle  use  to 
designated  roads  and  trails,  potentially  limiting  access  in  the  area  to  a  greater  extent  than  alternatives  A, 
C,  and  D,  but  less  so  than  alternatives  B  and  E.  Within  the  ACEC,  NSO  restrictions  within  0.6  mile  of 
occupied  greater  sage-grouse  leks  may  also  benefit  trail  resources  where  they  overlap  with  these 
leasable  mineral  surface  restrictions. 

Overall,  additional  protective  management  along  certain  trail  segments  in  the  Greater  Sage-Grouse 
PHMAs  ACEC  may  result  a  slight  reduction  in  adverse  impacts  for  the  Nez  Perce  NHT  and  Other  Historic 
Trails;  along  all  other  portions,  impacts  from  resources  uses  would  be  the  same  as  described  under 
Alternative  D.  As  with  all  the  alternatives,  compliance  with  the  NHPA  would  be  required  for  all  actions 
under  Alternative  E. 

Special  Designations 

Alternative  F  designates  more  special  designation  areas  than  alternatives  A,  C,  and  D,  and  includes 
greater  restrictions  on  surface-disturbing  activities  within  these  areas,  resulting  in  greater  beneficial 
impacts  than  under  those  alternatives.  Alternative  F  includes  the  same  back  country  byways  as 
Alternative  D,  and  impacts  would  be  the  same  as  Alternative  D. 

Resources 

Fire  and  fuels  management  under  Alternative  F,  except  for  areas  in  the  proposed  Greater  Sage-Grouse 
PHMAs  ACEC,  is  the  same  as  Alternative  D;  impacts  to  trail  resources  outside  the  ACEC  would  be  the 
same  as  Alternative  D.  Additional  restrictions  in  the  Greater  Sage-Grouse  PHMAs  ACEC  would  limit  the 
ability  to  use  prescribed  fire  and  implement  fuels  reduction  in  certain  habitats,  potentially  resulting  in 
fewer  adverse  impacts  from  fire  and  fuels  management  than  alternatives  A  and  D. 

VRM  and  cultural  resource  management  under  Alternative  F  is  the  same  as  Alternative  D,  and  impacts  to 
trail  resources  would  be  the  same  as  Alternative  D. 

Proactive  Management 

Management  of  the  Nez  Perce  NHT  and  Other  Historic  Trails  under  Alternative  F  is  the  same  as 
Alternative  D,  and  beneficial  impacts  to  these  trail  resources  would  be  the  same  as  Alternative  D. 
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4.7.5  Wild  and  Scenic  Rivers 

There  are  20  waterways  and  associated  waterway  corridors  (comprising  27,317  acres)  in  the  Planning 
Area  that  have  been  identified  as  eligible  for  inclusion  in  the  NWSRS  due  to  their  ORVs  and  free-flowing 
conditions  (Map  94).  Chapter  3  and  Appendix  F  describe  the  process  used  to  identify  WSR  eligible 
waterways  (WSR  eligible  waterway  segments)  and  lists  the  ORVs,  tentative  classifications  (wild,  scenic, 
or  recreational),  and  suitability  determinations  for  each.  The  WSR  review  contained  in  Appendix  F  was 
conducted  separately  from  the  RMP  planning  process  to  expedite  the  review  process,  resulting  in  a 
stand-alone  WSR  review  report.  Following  the  review  and  response  to  any  public  comments  that 
address  WSR  recommendations  presented  in  this  document,  the  BLM  will  release  the  Record  of  Decision 
that  contain  the  agency's  WSR  findings. 

This  section  describes  proposed  management  actions  for  WSR  eligible  waterway  segments  likely  to 
result  in  impacts  to  other  resources,  resource  uses,  and  special  designations.  This  section  also  describes 
the  effects  of  management  actions  on  the  ORVs  and  other  WSR-related  qualities  identified  in  these 
areas  (i.e.,  their  free-flowing  condition,  water  quality,  and  other  values  which  determined  their  tentative 
classifications). 

Adverse  impacts  from  management  of  WSR  eligible  waterways  result  from  actions  that  restrict  resource 
uses  or  the  management  of  resources;  beneficial  impacts  are  those  that  enhance  other  resource  uses  or 
the  management  of  resources.  Adverse  impacts  to  WSR  eligible  waterways  are  those  that  diminish  free- 
flowing  conditions,  ORVs,  and  characteristics  that  justified  their  tentative  classifications;  beneficial 
impacts  are  those  that  preserve  and  enhance  these  qualities.  ORVs  include  scenic,  recreational, 
geologic,  fish,  wildlife,  cultural,  historic,  and  other  similar  values  (e.g.,  ecologic/biologic  diversity, 
paleontological,  or  botanic  values).  Adverse  impacts  to  ORVs  generally  result  from  surface-disturbing 
activities  (such  as  mineral  development,  ROW  and  road  construction,  and  vegetation  treatment  and 
timber  harvesting)  or  other  activities  that  can  affect  vegetation  or  damage  resources,  such  as 
concentrated  livestock  grazing  and  off-road  motorized  vehicle  use. 

Direct  impacts  result  from  management  actions  prescribed  to  WSR  eligible  waterway  segments  that 
restrict  other  resource  uses  or  activities.  Direct  impacts  also  result  from  resource  uses  or  activities  (or 
restrictions  thereof)  within  WSR  eligible  waterway  corridors  that  affect  their  tentative  classifications. 
Indirect  impacts  include  management  actions  prescribed  to  overlapping  special  designations  (e.g., 

WSAs)  that  may  contribute  to  the  preservation  of  free-flowing  conditions,  ORVs,  and  characteristics  that 
justified  their  tentative  classifications. 

4.7.5. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  this  impact  analysis  include  the  following: 

•  Alternative  A  assumes  the  BLM  continues  the  current  interim  management  for  the  20  eligible 
waterways. 

•  Alternatives  B  and  E  assume  that  all  20  eligible  waterways  are  recommended  to  Congress,  and 
subsequently  accepted,  as  suitable  for  inclusion  in  the  NWSRs. 

•  Alternatives  C,  D,  and  F  assume  that  the  BLM  recommends  none  of  the  eligible  waterways  to 
Congress  as  suitable  for  inclusion  in  the  NWSRS. 

•  Interim  Management  of  WSRs  may  not  be  consistent  with  other  resource  values. 

•  Designating  rivers  as  WSRs  may  attract  more  visitors  to  the  area,  and  therefore,  increase 
resource  use. 
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4.7. 5. 2  Summary  of  Impacts  by  Alternative 

Alternatives  A,  B,  and  E  apply  interim  management  to  the  20  eligible  waterway  segments  and  associated 
waterway  corridors  to  preserve  their  free-flowing  conditions,  ORVs,  and  characteristics  that  justified 
their  tentative  classifications;  Alternatives  B  and  E  also  recommend  all  of  these  waterways  to  Congress 
as  suitable  for  inclusion  the  NWSRS.  In  contrast,  under  alternatives  C,  D,  and  F,  the  BLM  does  not 
recommend  any  of  these  eligible  waterways  to  Congress  as  suitable  for  inclusion  in  the  NWSRS  and 
therefore  does  not  apply  interim  management  to  preserve  their  ORVs  and  free-flowing  conditions.  The 
preservation  of  any  ORVs  or  other  WSR-related  qualities  identified  in  the  waterway  segments  would  be 
least  effective  under  alternatives  C,  D,  and  F  due  to  the  greater  intensity  of  resource  uses  allowed  under 
these  alternatives.  Alternatives  E,  B,  and  A,  respectively,  are  the  most  protective  of  WSR  eligible 
waterway  segments  and  would  result  in  the  greatest  beneficial  impacts  to  the  free-flowing  conditions, 
ORVs,  and  characteristics  that  justified  their  tentative  classifications  by  restricting  or  limiting  resource 
uses  that  could  degrade  these  qualities.  Due  to  the  extent  and  intensity  of  the  restrictions  under 
alternatives  B  and  E,  the  beneficial  impacts  to  the  WSR-related  qualities  and  the  adverse  impacts  to 
other  activities  and  resource  uses  would  be  greatest  under  these  alternatives.  Alternatives  C,  D,  and  F, 
respectively,  include  the  least  restrictive  management  of  several  resource  uses  and  would  have  the 
fewest  adverse  impacts  on  mineral  development,  livestock  grazing,  and  timber  harvesting. 

4.7. 5. 3  Detailed  Analysis  of  Alternatives 

Waterway  segments  are  only  recommended  for  inclusion  in  the  NWSRS  or  managed  to  preserve  ORVs 
and  the  free-flowing  conditions  under  alternatives  A,  B,  and  E.  Under  alternatives  C,  D,  and  F,  no 
waterways  in  the  Planning  Area  are  recommended  for  inclusion  in  the  NWSRS  or  managed  for  the 
purpose  of  protecting  any  WSR-related  qualities  or  characteristics. 

Table  4-35  summarizes  acreages  and  allocations  associated  with  resources  and  resource  uses  along  the 
waterway  segments  managed  under  alternatives  A,  B,  and  E.  For  purposes  of  comparison,  this  table  also 
lists  the  acreages  and  allocations  of  these  same  waterway  segments  under  alternatives  C,  D,  and  F;  no 
special  management  actions  are  specifically  applied  to  protect  the  ORVs  and  other  WSR-related  qualities 
under  these  alternatives. 
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Table  4-35.  Acres  of  Management  in  Wild  and  Scenic  River  Eligible  and/or  Suitable  Segments  by  Alternative 


Mineral  Development 
Restrictions 
(acres) 

Rights-of-Way 

(acres) 

Visual  Resource  Management 
(acres) 

Travel  Management 
(acres) 

Mineral 

Materials  Closure 

Closed 

to  Mineral  Leasing 

Withdrawn 

from  Mineral  Entry 

Exclusion 

Avoidance 

Open 

Class  1 

Class  II 

Class  III 

Class  IV 

Closed 

Limited  to  Designated 

Limited  to  Existing 

Open 

Seasonal  Restrictions 

Alternative  A 

21,780 

17,261 

17,849 

11,004 

15,625 

657 

5,389 

18,227 

1,498 

2,176 

12,523 

10,793 

2,089 

0 

1,898 

Alternative  B 

25,815 

26,303 

23,719 

22,284 

5,022 

11 

18,582 

8,559 

0 

176 

22,638 

2,276 

3 

0 

2,389 

Alternative  C 

8,809 

7,869 

6,390 

0 

16,159 

11,158 

5,389 

17,579 

1,691 

2,656 

5,675 

13,548 

5,773 

0 

2,309 

Alternative  D 

14,623 

14,324 

6,337 

0 

27,012 

416 

5,391 

21,048 

700 

176 

5,672 

18,169 

838 

0 

2,591 

Alternative  E 

26,372 

26,303 

25,125 

24,270 

2,742 

305 

18,582 

8,559 

0 

176 

21,925 

2,105 

174 

0 

3,102 

Alternative  F 

14,623 

14,471 

6,337 

0 

27,012 

305 

5,391 

21,048 

700 

176 

5,672 

18,866 

176 

0 

2,591 

Source:  BLM  2013a 
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Impacts  Common  to  All  Alternatives 

There  is  no  "common-to-all  management"  specific  to  WSR  eligible  and/or  suitable  waterway  segments. 
However,  any  management  that  results  in  restrictions  on  resource  use,  development,  or  surface- 
disturbing  activities  near  to  WSR  segments  may  result  in  beneficial  impacts  by  reducing  the  potential  for 
impacts  on  ORVs  or  the  free-flowing  conditions  or  other  characteristics  of  these  waterways. 
Alternatively,  management  that  decreases  restrictions  in  areas  near  these  waterway  segments  may 
result  in  adverse  impacts  by  diminishing  ORVs  and  other  characteristics  of  the  waterways. 

Alternative  A 

Under  Alternative  A,  the  BLM  has  identified  20  WSR  eligible  waterway  segments  (see  Chapter  3)  and 
applies  interim  management  to  protect  their  free-flowing  conditions  and  ORVs.  Under  interim 
management,  the  qualities  that  preliminarily  qualified  the  waterway  segments  as  eligible  for  inclusion  in 
the  NWSRS  are  protected,  and  the  undeveloped  nature  of  the  waterways  is  preserved. 

Surface  Disturbance 

Under  Alternative  A,  surface-disturbing  and  disruptive  activities  are  allowed  on  a  case-by-case  basis 
along  nine  WSR  eligible  waterways  and  portions  of  the  Clarks  Fork  of  the  Yellowstone  River  and  White 
Creek,  while  such  activities  are  prohibited  along  the  other  eligible  waterways.  Prohibitions  against 
surface  disturbance  would  result  in  adverse  impacts  to  mineral  development,  range  improvement 
projects,  watershed  improvement  projects,  recreation  development,  and  other  types  of  actions  that 
benefit  these  resources  and  resource  uses,  while  case-by-case  reviews  may  result  in  additional  expense 
and  delays  for  these  types  of  actions.  Prohibitions  on  and,  to  a  lesser  degree,  case-by-case  reviews  of 
surface-disturbing  activities  would  generally  result  in  beneficial  impacts  to  the  ORVs  and  other  WSR- 
related  qualities  along  the  eligible  waterway  segments  because  activities  that  degrade  these  qualities 
are  not  allowed. 

Under  this  alternative,  the  BLM  performs  a  case-by-case  review  of  all  proposed  actions  along  all  WSR 
eligible  waterways  and  applies  protective  management,  subject  to  existing  rights,  as  appropriate.  Case- 
by-case  reviews  may  result  in  additional  expense  and  delay  for  some  projects,  but  requiring  reviews  of 
all  these  actions  may  result  in  additional  mitigation  or  design  considerations  that  protect  the  ORVs  and 
other  WSR-related  qualities  of  the  waterways. 

Resource  Uses 

Management  for  eligible  WSR  segments  under  Alternative  A  is  designed  to  preserve  their  ORVs  and 
other  WSR-related  qualities,  but  also  imposes  restrictions  that  would  adversely  affect  other  resources 
and  resource  uses.  Restrictions  on  mineral  entry,  leasing,  and  disposal  under  this  alternative  would 
result  in  adverse  impacts  to  mineral  resources.  Under  Alternative  A,  nine  WSR  eligible  waterways  are 
withdrawn  (or  partially  withdrawn  in  the  cases  of  Porcupine,  Dry  Medicine  Lodge,  and  White  creeks) 
from  appropriation  under  the  mining  laws  and  closed  to  mineral  leasing.  Along  seven  WSR  eligible 
water  segments,  including  portions  on  the  Paint  Rock  Creek  Unit  and  Clarks  Fork  of  the  Yellowstone 
River,  this  alternative  applies  an  NSO  restriction  and  a  seasonal  NSO  restriction  (in  the  WFO  only)  on 
mineral  leasing.  Alternative  A  also  limits  geophysical  exploration  along  11  WSR  eligible  waterway 
segments,  including  portions  of  White  Creek  and  Clarks  Fork  of  the  Yellowstone  River,  to  foot  access  and 
allows  geophysical  exploration  via  existing  roads  and  trails  along  three  other  segments.  Management 
under  this  alternative  closes  12  WSR  eligible  waterway  segments,  including  portions  of  White  Creek  and 
Clarks  Fork  of  the  Yellowstone  River,  to  recreational  dredging  for  minerals  and  mineral  materials 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-595 


Wild  and  Scenic  Rivers 


disposal.  Closing  the  majority  of  the  WSR  eligible  waterway  corridors  to  mineral  entry,  leasing,  and 
disposal  and  applying  additional  restrictions  on  exploration  and  surface  occupancy  in  the  remaining 
areas  would  result  in  adverse  impacts  to  mineral  resources  (see  Table  4-35).  Restrictions  on  mineral 
exploration  and  development  in  these  areas  would  reduce  adverse  impacts  to  vegetation,  wildlife, 
cultural,  and  scenic  quality-related  ORVs. 

Closing  13  eligible  and  waterways,  including  portions  of  White  Creek  and  Clarks  Fork  of  the  Yellowstone 
River,  to  timber  sale  or  harvesting  would  result  in  adverse  impacts  to  forest  products  and  beneficial 
impacts  to  these  WSR  eligible  waterways  ORVs.  Adverse  impacts  to  the  use  of  forest  products  would 
result  from  these  restrictions  on  forest  management  practices  and  the  extraction  of  forest  products. 
Closure  to  timber  sale  or  harvesting  would  result  in  beneficial  impacts  to  the  protection  of  ORVs  if  these 
closures  prevent  surface-disturbing  activities,  habitat  loss,  damage  to  cultural  resources,  degradation  of 
scenic  quality,  or  other  ORVs  along  these  waterway  segments. 

Under  Alternative  A,  the  BLM  manages  four  WSR  eligible  waterways,  (including  a  portion  of  White 
Creek),  as  ROW  exclusion  areas,  nine  as  ROW  avoidance  areas  (including  portions  on  the  Paint  Rock 
Creek  Unit  and  Clarks  Fork  of  the  Yellowstone  River),  and  the  remainder  as  open  to  ROW  authorizations 
subject  to  case-by-case  approval.  Management  that  restricts  the  ability  to  grant  ROW  authorizations 
would  result  in  adverse  impacts  to  ROW  authorizations.  Impacts  from  restrictions  on  ROW 
authorizations  would  be  more  in  ROW  exclusion  areas. 

Closure  of  eligible  and  suitable  waterway  segments  to  disposal  actions  would  result  in  an  adverse  impact 
to  lands  and  realty  by  prohibiting  land  disposals  along  the  waterway  corridors  identified  in  Chapter  3. 
Prohibiting  disposals  in  these  areas  may  result  in  beneficial  impacts  to  WSR  eligible  and  suitable 
waterway  segments  by  preventing  the  disposal  of  land  that  could  subsequently  be  used  in  a  manner 
that  diminishes  ORVs. 

Under  Alternative  A,  five  WSR  eligible  waterway  corridors  are  closed  to  motorized  vehicle  use  and  the 
use  of  motorized  or  mechanized  vehicle  ground  equipment  to  suppress  fires  (including  a  portion  of 
White  Creek);  nine  are  limited  to  designated  roads  and  trails  (including  a  portion  of  Clarks  Fork  of  the 
Yellowstone  River);  and  the  remainder  are  limited  to  existing  roads  and  trails.  Travel  management  that 
restricts  motorized  vehicle  use,  particularly  through  closures  or  limiting  travel  to  designated  routes, 
would  result  in  adverse  impacts  to  access  and  recreational  motorized  travel  by  eliminating  some 
potential  routes. 

Alternative  A  includes  management  for  WSR  eligible  waterway  corridors  to  prevent  an  increase  in  actual 
grazing  use,  which  may  result  in  adverse  impacts  to  livestock  grazing  and  beneficial  impacts  to  waterway 
ORVs.  Adverse  impacts  to  livestock  grazing  may  result  if  additional  forage  becomes  available  in  the  WSR 
eligible  waterway  corridors  and  it  cannot  be  allocated  to  grazing  permittees.  Beneficial  impacts  from 
limiting  the  amount  of  grazing  use  to  current  levels  may  include  a  smaller  risk  of  damage  to  the  ORVs 
that  are  vulnerable  to  invasive  species  (i.e.,  scenic,  wildlife,  and  other  vegetation-related  values)  and,  in 
situations  where  livestock  grazing  could  become  concentrated  if  additional  use  is  allowed,  less  soil 
compaction  and  degradation  of  riparian/wetland  areas. 

Special  Designations 

WSR  eligible  waterways,  where  they  intersect  specially  designated  areas  with  additional  and  more 
restrictive  management,  such  as  WSAs,  would  be  afforded  additional  protection.  In  the  case  of  WSAs, 
Class  I  VRM  objectives  and  non-impairment  standards  as  directed  by  BLM  Manual  6330,  Management  of 
Wilderness  Study  Areas  (BLM  2012a)  would  benefit  the  ORVs  and  the  free-flowing  condition  of  the 
waterways  and  other  resources  within  these  corridors,  including  wildlife,  vegetation,  soils,  watershed, 
and  recreational  settings  and  experiences.  Flowever,  these  additional  management  prescriptions  may 
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preclude  other  resource  management  actions  that  may  benefit  those  resources,  for  example,  watershed 
development  projects  and  wildlife  development  projects  such  as  fish  barriers. 

Resources 

Prohibitions  on  water  impoundments,  major  diversions,  or  hydroelectric  power  facilities  on  all  WSR 
eligible  waterways  under  Alternative  A  would  result  in  adverse  impacts  to  water  development  projects 
and  beneficial  impacts  to  the  protection  of  the  free-flowing  condition  of  the  waterways. 

Managing  the  corridors  along  two  WSR  eligible  waterway  segments  as  VRM  Class  IV  and  12  segments 
(including  portions  on  the  Paint  Rock  Creek  Unit,  White  Creek,  and  Clarks  Fork  of  the  Yellowstone  River) 
as  VRM  Class  II  would  result  in  adverse  impacts  to  resource  uses  and  development,  but  would  benefit 
certain  ORVs  (see  Table  4-35).  Along  WSR  eligible  waterway  segments  where  there  is  no  WSR-specific 
VRM  objectives,  visual  resources  are  managed  consistent  with  the  underlying  VRM  classification  in 
consideration  of  the  need  to  avoid  damaging  the  identified  ORVs.  Managing  visual  resources  as  VRM 
Class  II  would  restrict  the  development  and  use  of  other  resources  because  the  allowable  visual  contrast 
would  be  limited  and  additional  design  consideration  or  mitigation  may  be  required  for  certain  activities. 
Management  under  stricter  VRM  Classes  (i.e..  Classes  I  and  II)  would  be  beneficial  to  the  protection  of 
scenic,  recreational,  and  other  ORVs  that  may  be  affected  by  surface-disturbing  and  other  related 
activities.  WSR  eligible  waterways  are  managed  as  VRM  Class  I  where  they  intersect  WSAs. 

Alternative  B 

Under  Alternative  B,  the  BLM  recommends  to  Congress  that  all  20  waterway  segments  identified  as  WSR 
eligible  in  Alternative  A  are  suitable  for  inclusion  in  the  NWSRS  (see  Chapter  3).  To  support  this 
recommendation,  the  BLM  applies  specific  management  prescriptions  to  protect  and  enhance  their  free- 
flowing  conditions,  ORVs,  and  other  wild,  scenic,  or  recreational  characteristics. 

Surface  Disturbance 

Under  Alternative  B,  surface-disturbing  and  disruptive  activities  are  prohibited  along  all  the  WSR 
suitable  segments  and  impacts  would  be  similar  to,  but  more  extensive  than,  those  under  Alternative  A. 
Closing  lands  along  the  Middle  Fork  of  the  Powder  River,  Paint  Rock  Creek  Unit,  and  Dry  Medicine  Lodge 
Creek  and  other  additional  waterways  under  this  alternative  would  provide  only  minimal  added 
protection,  because  the  case-by-case  authorization  of  surface-disturbing  activities  under  Alternative  A 
would  be  used  to  protect  the  free-flowing  condition  and  ORVs  associated  with  these  waterways. 

Where  appropriate.  Alternative  B  applies  protective  management  based  on  case-by-case  reviews  of 
discretionary  actions  proposed  in  the  waterway  corridors.  Generally,  the  BLM  would  not  approve  such 
actions  if  they  could  result  in  adverse  impacts  to  a  WSR  suitable  waterways'  free-flowing  condition  and 
ORVs. 

Resource  Uses 

Impacts  to  and  from  mineral  development  and  timber  harvesting  under  Alternative  B  would  be  similar 
to  Alternative  A,  except  that  the  extent  would  be  greater  because  more  areas  are  closed  to  these 
activities  (Table  4-35).  All  WSR  suitable  waterway  segments  would  be  withdrawn  from  appropriations 
under  the  mining  laws  and  closed  to  mineral  leasing.  Unlike  Alternative  A,  Alternative  B  also  would 
close  all  segments  to  geophysical  exploration.  The  management  of  mineral  materials  disposal  would  be 
the  same  as  under  Alternative  A,  though  restrictions  to  protect  other  resources  would  mean  more  area 
along  suitable  waterways  would  be  closed  to  disposals  than  under  Alternative  A.  Alternative  B  also 
closes  all  WSR  suitable  waterway  corridors  to  timber  sale  or  harvesting.  Management  of  minerals  and 
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forest  products  under  this  alternative  would  be  more  effective  at  protecting  and  enhancing  the  ORVs 
than  Alternative  A,  and  would  be  more  effective  at  preserving  the  tentative  classification  of  these 
waterways,  especially  along  Wild  and  Scenic  waterways  where  watersheds  and  shorelines  are  to  be 
maintained  in  a  primitive  or  largely  undeveloped  state,  respectively. 

The  BLM  manages  all  WSR  suitable  waterway  corridors  as  ROW  exclusion  areas  and  closes  the  majority 
to  motorized  vehicle  use  (see  Table  4-35).  Impacts  of  ROW  management  would  be  similar  to  those 
described  for  Alternative  A,  although  to  a  greater  extent  because  managing  the  WSR  suitable  waterways 
as  ROW  exclusion  would  prohibit  ROW  authorizations,  even  if  effects  on  ORVs  could  be  mitigated. 
Adverse  impacts  from  travel  and  transportation  management  designations  in  along  WSR  suitable 
waterways  under  Alternative  B  would  result  in  impacts  similar  to  Alternative  A,  but  to  a  greater  extent 
because  of  increased  restrictions  that  close  or  limit  travel  to  designated  roads  and  trails  across  a  larger 
area.  Similar  to  the  beneficial  impacts  conveyed  through  more  restrictive  management  of  mineral  use 
and  forest  products,  the  management  of  ROWs  and  CTTM  under  this  alternative  would  be  more 
effective  at  maintaining  and  enhancing  the  ORVs  and  tentative  classifications  of  the  waterways  than 
management  under  Alternative  A. 

Under  Alternative  B,  all  WSR  suitable  waterway  corridors  would  be  closed  to  livestock  grazing,  and 
adverse  impacts  to  this  resource  use  would  be  greater  than  under  Alternative  A.  Closing  these  areas  to 
livestock  grazing  would  remove  AUMs  associated  with  available  forage  and  would  result  in  reduced 
flexibility  and  increased  operating  costs  for  livestock  grazing  permittees  in  affected  allotments. 

Although  no  conflicts  between  livestock  grazing  and  the  waterway  segment  ORVs  have  been  identified, 
a  closure  may  protect  against  future  visual  intrusions  and  impacts  to  vegetation  and  soils  (e.g.,  invasive 
species  infestations  or  damage  to  riparian/wetland  vegetation)  that  could  degrade  certain  ORVs. 

Special  Designations 

WSR  suitable  waterways  that  intersect  special  designation  areas  with  more  restrictive  management  of 
resource  uses  would  be  afforded  additional  protection.  WSAs,  which  are  managed  as  VRM  Class  I  to 
maintain  their  scenic  qualities,  would  indirectly  beneficially  affect  other  resources,  such  as  recreational 
settings  and  experiences  and  wildlife  resources  and  associated  habitat  on  WSR  suitable  waterways. 

Resources 

Management  of  water  impoundments,  major  diversions,  or  hydroelectric  power  facilities  would  be  the 
same  as  under  Alternative  A. 

Under  Alternative  B,  one  WSR  suitable  waterway  segment  is  managed  as  VRM  Class  IV,  and  the 
remainder  are  managed  as  VRM  Class  I  (11  waterways)  or  Class  II  (8  waterways)  (see  Table  4-35).  This 
management  would  be  more  restrictive  than  management  under  Alternative  A  and  would  effectively 
limit  the  types  of  visual  intrusions  along  the  WSR  suitable  waterways  to  only  very  minor  activities  that 
would  not  attract  the  attention  of  viewers.  This  more  restrictive  management  would  allow  more 
effective  maintenance  of  these  waterways,  tentative  classifications  and  would  provide  additional 
protection  and  enhancement  of  scenic,  recreational,  and  other  ORVs  that  may  be  affected  by  surface- 
disturbing  and  other  related  activities  compared  to  Alternative  A.  Where  WSR  suitable  waterways 
intersect  WSAs,  other  resource  enhancement  projects,  such  as  the  construction  offish  barriers,  may  be 
precluded. 
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Alternative  C 

Under  Alternative  C,  none  of  the  waterway  segments  determined  to  be  WSR  eligible  under  Alternative  A 
would  be  recommend  to  Congress  as  suitable,  and  the  impacts  to  resources  and  resource  uses  under 
alternatives  A  and  B  would  not  occur.  These  waterway  segments  are  released  to  other  uses  and  no 
special  management  actions  are  specifically  applied  to  protect  the  ORVs.  Alternative  C  allows  activities 
that  may  alter  the  ORVs  identified  under  Alternative  A,  depending  on  restrictions  from  other  program 
areas. 

The  BLM  manages  the  sale  and  harvest  of  forest  products  consistent  with  other  management  objectives. 
This  alternative  implements  the  greatest  amount  of  silviculture  treatments  to  actively  manage  the 
forests  and  woodlands  and  would  be  less  restrictive  to  the  harvest  of  forest  products  than  the  other 
alternatives.  These  activities  would  increase  the  potential  for  adverse  impacts  to  the  ORVs  and  other 
WSR-related  values  of  these  waterways. 

Alternative  C  generally  includes  the  fewest  restrictions  on  mineral  exploration  and  development  of  any 
alternative  and  would  result  in  the  fewest  impacts  on  minerals  development  of  any  alternative,  and  the 
largest  adverse  impacts  to  the  ORVs  and  other  WSR-related  values  (see  Table  4-35). 

Under  Alternative  C,  management  of  ROW  authorizations,  VRM,  and  travel  is  similar  but  slightly  less 
restrictive  than  under  Alternative  A  (see  Table  4-35)  and  impacts  would  generally  be  similar  to  those 
described  for  that  alternative.  Alternative  C  manages  a  greater  area  as  open  or  avoidance  areas  for 
ROW  than  Alternative  A.  Alternative  C  ROW  management  would  result  in  fewer  adverse  impacts  to  the 
location  of  ROWs,  but  greater  adverse  impacts  to  ORVs  from  more  ROWs  and  fewer  requirements  for 
mitigation  of  these  adverse  impacts.  In  addition,  disposal  actions  along  the  corridors  would  be 
consistent  with  other  resource  objectives,  which  would  increase  the  risk  of  compromising  the  identified 
ORVs  by  disposing  those  lands  within  the  corridors.  Alternative  C  closes  more  acreage  to  motorized 
vehicle  use  than  Alternative  A  and  permits  motorized  vehicle  use  across  a  slightly  smaller  area  on 
existing  and  designated  roads  and  trails,  which  may  result  in  a  smaller  potential  for  adverse  impacts  to 
the  preservation  of  ORVs  and  other  WSR-related  qualities  from  motorized  public  access.  Alternative  C 
would  not  encourage  new  recreation  opportunities  on  these  waterways  to  the  same  degree  as 
alternatives  A  and  B. 

Alternative  C  generally  places  the  fewest  restrictions  on  livestock  grazing  management  and  livestock 
forage  production  and  utilization,  and  would  be  least  restrictive  to  livestock  grazing  management  in  the 
waterway  segments  than  the  other  alternatives.  This  would  minimize  the  realization  of  beneficial 
impacts  described  for  Alternative  B. 

Some  of  these  waterway  segments  will  remain  protected  under  the  management  prescriptions  of  other 
resource  programs  such  as  ACECs  and  WSAs.  However,  these  prescriptions  may  be  eliminated  if 
Congress  decides  to  release  the  WSAs  within  these  areas  to  multiple  uses  or  the  BLM  does  not  carry 
forward  these  ACECs  in  future  RMP  revisions,  at  which  time  the  waterway  segments  would  lose  any 
protective  management  prescriptions  associated  with  these  designations.  Lack  of  these  prescriptions 
would  adversely  affect  the  identified  ORVs  within  the  segments,  as  well  as  other  resources  such  as 
wildlife,  fisheries,  scenic  quality,  and  recreational  resources  that  benefit  from  these  management 
prescriptions. 
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Alternative  D 

The  BLM  used  the  RMP  revision  process  as  the  suitability  analysis  to  determine  what  eligible  waterway 
corridors  would  be  recommended  for  NWSRS  inclusion.  The  comments  BLM  received  regarding  WSR 
suitability  strongly  opposed  any  designation  of  WSRs  on  BLM-administered  public  lands.  As  a  result, 
none  of  the  waterway  segments  are  recommended  for  inclusion  into  the  NWSRS  under  Alternative  D. 

As  under  Alternative  C,  no  special  management  actions  are  applied  to  protect  the  ORVs.  Alternative  D 
allows  activities  that  may  alter  the  ORVs  identified  under  Alternative  A,  depending  on  restrictions  from 
other  program  areas. 

Mineral  exploration  and  development  under  Alternative  D  is  similar  to  management  under  Alternative 
C,  and  would  result  in  similar  types  of  impacts  to  the  identified  ORVs  and  other  WSR-related  values  (see 
Table  4-35). 

The  BLM  manages  the  sale  and  harvest  of  forest  products  consistent  with  other  management  objectives, 
and  the  impacts  of  this  alternative  on  the  identified  ORVs  would  be  similar  to  those  described  for 
Alternative  C.  Both  the  adverse  and  beneficial  impacts  from  this  management  would  occur  to  a  lesser 
extent  under  Alternative  D,  because  fewer  acres  would  be  available  and  timber  harvests  and  treatments 
are  managed  for  resource  protection  and  enhancement,  in  addition  to  enhancing  resource  uses. 

Under  Alternative  D,  management  of  ROW  authorizations,  VRM,  and  travel  is  similar  to  Alternative  A 
(see  Table  4-35)  and  impacts  would  generally  be  similar  to  those  identified  under  that  alternative. 
Alternative  D  limits  motorized  vehicles  to  designated  roads  and  trails  on  a  similar  acreage  as  Alternative 
A,  and  manages  more  area  as  closed  to  motorized  use  than  alternatives  A  and  C,  but  substantially  less 
than  Alternative  B.  In  addition.  Alternative  D  manages  more  acreage  as  ROW  avoidance  areas  than 
Alternative  C,  which  may  reduce  adverse  impacts  to  the  ORVs  and  other  WSR-related  qualities 
compared  to  that  alternative  by  giving  the  BLM  more  ability  to  control  ROW  siting,  apply  additional 
mitigation,  and  close  routes  that  are  causing  environmental  damage.  Impacts  from  disposal  actions 
would  be  the  same  as  Alternative  C.  New  recreation  opportunities  would  be  encouraged  similarly  to 
Alternative  C. 

Alternative  D  places  restrictions  on  livestock  grazing  management  and  livestock  forage  production  and 
utilization  similar  to  those  under  Alternative  A.  However,  under  Alternative  D,  these  waterways  would 
not  be  managed  to  prevent  an  increase  in  actual  grazing  use  and  the  adverse  impacts  to  livestock 
grazing  and  beneficial  impacts  to  the  ORVs  would  not  occur. 

Similar  to  Alternative  C,  some  of  these  waterway  segments  ORVs  would  be  protected  under  the 
management  prescriptions  of  other  resource  programs,  such  as  ACECs  and  WSAs.  The  protections  from 
these  special  designations  would  be  greater  under  this  alternative  however,  as  Alternative  D  includes  a 
greater  number  of  ACECs  than  alternatives  A  or  C,  but  fewer  than  Alternative  B.  As  described  under 
Alternative  C,  these  protective  management  prescriptions  would  not  remain  in  effective  if  the  WSAs  or 
ACEC  overlapping  the  waterway  segment  were  released. 

Alternative  E 

Impacts  to  ORVs  and  other  WSR-related  qualities  s  under  Alternative  E  would  be  the  same  as  those 
described  under  Alternative  B;  therefore,  the  impacts  analysis  for  Wild  and  Scenic  Rivers  under 
Alternative  B  is  representative  of  the  impacts  anticipated  under  Alternative  E. 
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Alternative  F 

Impacts  to  ORVs  and  other  WSR-related  qualities  under  Alternative  F  would  be  the  same  as  those 
described  under  Alternative  D;  therefore,  the  impacts  analysis  for  Wild  and  Scenic  Rivers  under 
Alternative  D  is  representative  of  the  impacts  anticipated  under  Alternative  F. 

4.7.6  Wilderness  Study  Areas 

WSAs  are  managed  under  BLM  Manual  6330,  Management  of  Wilderness  Study  Areas,  which  recently 
replaced  the  Interim  Management  Policy  and  Guidelines  for  Lands  Under  Wilderness  Review  (BLM 
2012a).  Management  actions  and  resource  uses  in  WSAs  are  subject  to  the  nonimpairment  standard 
under  Manual  6330,  ensuring  that  WSAs  are  not  adversely  affected  by  impairing  their  suitability  for 
preservation  as  wilderness.  There  are  no  proposed  actions  contrary  to  managing  the  areas  to  protect 
their  wilderness  characteristics.  Therefore,  managing  WSAs  according  to  Manual  6330  preserves  the 
wilderness  character  of  the  areas.  The  areas'  naturalness,  opportunities  for  solitude  and  primitive, 
unconfined  recreation,  and  any  special  features  that  further  qualify  them  for  consideration  as 
wilderness,  would  be  preserved.  At  the  same  time,  activities  that  would  adversely  affect  the  wilderness 
character  of  the  areas  would  be  prohibited. 

Adverse  impacts  to  WSAs  are  those  that  reduce  wilderness  characteristics  in  the  area  and  reduce  the 
potential  for  designation  as  wilderness.  Beneficial  impacts  to  WSAs  are  those  that  maintain  or  enhance 
wilderness  characteristics  or  decrease  evidence  of  human  presence  in  these  areas.  Direct  impacts  result 
from  management  actions  that  may  affect  naturalness,  opportunities  for  solitude,  and  opportunities  for 
primitive,  unconfined  recreation  within  the  boundaries  of  WSAs.  Indirect  impacts  include  management 
actions  outside  WSA  boundaries  that  may  affect  wilderness  characteristics. 

4.7.6. 1  Methods  and  Assumptions 

Methods  and  assumptions  used  in  the  impact  analysis  include  the  following: 

•  All  WSAs  in  the  Planning  Area  will  continue  to  be  managed  under  the  BLM  Manual  6330, 
Management  of  Wilderness  Study  Areas,  until  such  time  as  Congress  either  designates  all  or 
portions  of  the  WSAs  as  wilderness  or  releases  the  WSAs,  or  portions  of  the  WSAs,  from  any 
further  consideration  for  wilderness  and  the  lands  revert  back  to  general  land  use  management. 

•  Wilderness  management  is  subject  to  valid  existing  rights  and  the  grandfather  clause  under  all 
of  the  alternatives. 

•  The  WSA  designation  is  beneficial  to  the  protection  of  air  and  watersheds,  soil  and  water 
quality,  ecological  stability,  plant  and  animal  gene  pools,  archeological  and  historical  sites, 
habitats  for  wildlife,  and  livestock  grazing. 

4.7. 6. 2  Summary  of  Impacts  by  Alternative 

WSAs  exist  under  all  alternatives  and  are  managed  according  to  Manual  6330  (BLM  2012a),  which 
restricts  discretionary  activities  in  WSAs  to  ensure  that  their  suitability  for  Wilderness  designation  is  not 
impaired.  Overall,  beneficial  impacts  to  WSAs  would  be  the  greatest  under  alternatives  B  and  E, 
followed  by  alternatives  F,  D,  A,  and  C.  Although  there  are  limited  discretionary  actions  the  BLM  can 
take  that  would  affect  WSAs,  management  under  alternatives  B  and  E  would  result  in  the  greatest 
beneficial  impacts  to  WSAs  by  emphasizing  resource  protection  and  limiting  the  potential  for  activities  in 
and  adjacent  to  WSAs  that  may  adversely  affect  wilderness  characteristics.  Alternative  C  places  the 
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fewest  restrictions  on  activities  that  may  diminish  wilderness  characteristics,  and  includes  the  fewest 
other  resource  protection  measures  that  would  benefit  WSAs.  Motorized  vehicle  use,  which  may  be 
incompatible  with  the  concept  of  primitive  recreation  and  may  affect  perceptions  of  solitude,  is  least 
restricted  in  WSAs  under  Alternative  C,  followed  by  alternatives  A,  D,  F,  B,  and  E,  respectively. 
Alternatives  B,  C,  D,  E,  and  F  identify  land-tenure  adjustments  that  may  result  in  beneficial  impacts  to 
WSAs  by  increasing  the  potential  for  and  expediting  the  disposal  of  inholdings  or  the  acquisition  of  areas 
with  high  wilderness  characteristics  values  that  increase  the  manageability  of  WSAs.  Additionally, 
alternatives  B,  D,  E,  and  F  include  provisions  for  the  acquisition  of  inholdings  within  WSA  boundaries 
that  would  result  in  beneficial  impacts  through  the  elimination  of  incompatible  uses. 

4.7. 6. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Manual  6330  (BLM  2012a)  allows  for  little  flexibility  in  the  management  of  a  WSA,  because  no 
discretionary  actions  that  adversely  affect  WSAs  are  allowed  (mandated  by  the  nonimpairment 
standard).  Manual  6330  (BLM  2012a)  prohibits  surface-disturbing  and  most  other  disruptive  activities 
and  sets  management  guidelines  aimed  at  the  preservation  of  wilderness  characteristics.  Flowever, 
Manual  6330  (BLM  2012a)  respects  valid  existing  rights  and  includes  a  grandfather  clause  that  allows 
several  resource  uses  and  management  actions  not  subject  to  the  nonimpairment  standard.  Resource 
uses  and  management  actions  that  may  meet  this  definition,  and  potentially  adversely  affect  WSAs, 
include  mineral  development;  ROW  maintenance  and  development  and  new  temporary  ROWs  where 
there  is  no  reasonable,  less  impairing,  alternative  access  available;  or  valid  existing  rights  where  the  BLM 
has  determined  that  application  of  the  nonimpairment  standard  would  unreasonably  interfere  with  the 
exercise  of  those  rights. 

Valid  existing  mining  claims  not  subject  to  the  nonimpairment  standard  may  adversely  affect  wilderness 
characteristics,  primarily  through  surface  disturbance  and  facilities  development.  WSAs  are  closed  to 
mineral  leasing  and  mineral  materials  disposal  under  all  alternatives,  protecting  wilderness  values  from 
adverse  impacts  from  new  mineral  leasing.  Existing  ROW  maintenance  requiring  vehicle  use  and  new 
ROW  authorizations  necessary  to  develop  valid  existing  rights  may  adversely  affect  wilderness 
characteristics  in  WSAs  through  surface  disturbance  and  facilities  development. 

Invasive  species  are  anticipated  to  spread  under  all  alternatives  and  may  adversely  affect  the 
naturalness  of  WSAs.  Invasive  species  control  is  permitted  in  WSAs  according  to  Manual  6330  (BLM 
2012a).  Vegetation  treatments  to  control  the  spread  of  invasive  species  may  result  in  short-term 
adverse  impacts  to  wilderness  characteristics  due  to  mechanical  clearing,  prescribed  fire,  or  other 
treatments  that  disturb  the  naturalness  of  WSAs.  Flowever,  invasive  species  control  would  result  in 
long-term  beneficial  impacts  by  maintaining  natural  vegetative  communities  and  helping  to  meet 
vegetation  management  objectives. 

Other  special  designations  in  WSAs,  such  as  ACECs  and  WSRs,  may  be  beneficial  to  wilderness 
characteristics  in  WSAs  if  their  management  increases  resource  restrictions  or  actions  that  protect  or 
increase  wilderness  characteristics  in  the  WSA.  The  Spanish  Point  Karst  ACEC,  designated  under  all 
alternatives,  would  provide  additional  protection  for  cave  and  karst  resources  in  the  Trapper  Creek  and 
Medicine  Lodge  WSAs. 

WSAs  are  managed  as  VRM  Class  I  areas  under  all  of  the  alternatives,  which  is  beneficial  to  the 
maintenance  of  wilderness  characteristics  because  VRM  Class  I  areas  are  managed  to  preserve  the 
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existing  character  of  the  landscape.  However,  activities  that  alter  the  visual  landscape  are  allowed  in 
areas  adjacent  to  WSAs  if  they  conform  to  the  VRM  for  the  area. 

While  the  types  of  impacts  to  WSAs  under  each  alternative  are  similar,  the  magnitude  of  these  impacts 
would  vary  based  on  specific  management  and  allocations  under  each  alternative. 

Alternative  A 

Restrictions  on  motorized  vehicle  use  in  WSAs  would  provide  beneficial  impacts  to  the  preservation  of 
wilderness  characteristics.  Motorized  vehicle  use  may  be  incompatible  with  the  concept  of  primitive 
recreation,  and  may  affect  perceptions  of  solitude  by  increasing  noise  levels  and  visitor  contacts  or  by 
degrading  the  natural  character  of  the  landscape  in  areas  where  unauthorized  pioneered  routes  have 
proliferated.  Under  Alternative  A,  motorized  vehicle  use  is  limited  to  existing  primitive  routes  in  the 
Cedar  Mountain  and  Honeycombs  WSAs,  and  limited  to  designated  primitive  routes  in  the  Trapper 
Creek,  Medicine  Lodge,  Alkali  Creek,  and  McCullough  Peaks  WSAs  (in  those  areas  outside  the  Spanish 
Point  Karst  ACEC,  which  is  closed  to  motorized  vehicle  use).  The  Owl  Creek,  Sheep  Mountain,  Red  Butte, 
and  Bobcat  Draw  Badlands  WSAs  are  closed  to  motorized  vehicle  use  under  Alternative  A  to  manage  for 
maintaining  their  wilderness  characteristics. 

The  proposed  expansion  of  the  Bobcat  Draw  Badlands  WSA  would  result  in  beneficial  impacts  by 
restricting  uses  incompatible  with  the  preservation  of  wilderness  characteristics  on  an  additional  1,290 
acres.  No  other  land  acquisitions  or  disposal  actions  are  proposed  for  WSAs  under  this  alternative. 

All  WSR  eligible  waterway  segments  are  managed  to  protect  their  free-flowing  condition,  ORVs,  and 
tentative  classifications.  Segments  of  Medicine  Lodge  Creek  and  Trapper  Creek  lie  within  similarly 
named  WSAs.  Under  Alternative  A,  these  special  designations  include  additional  resource  protection 
measures  that  prohibit  surface-disturbing  activities  such  as  range  improvements,  exclude  ROWs,  and 
close  these  segments  to  motorized  vehicle  use.  These  protective  measures  would  result  in  beneficial 
impacts  to  WSAs  by  further  protecting  wilderness  characteristics. 

Alternative  B 

Alternative  B  is  more  restrictive  for  motorized  and  mechanized  vehicle  travel  and  would  be  more 
beneficial  to  the  preservation  of  wilderness  characteristics  such  as  opportunities  for  solitude  and 
primitive  recreation,  compared  to  Alternative  A.  Management  under  this  alternative  maintains  the 
closures  under  Alternative  A  and  expands  them  to  include  all  areas  in  the  WSAs  and  mechanized  vehicle 
travel.  Closing  the  WSAs  to  motorized  and  mechanized  use  would  result  in  adverse  impacts  to  CTTM 
and  motorized  access  within  the  WSAs.  Users  who  once  were  able  to  access  desired  areas  within  the 
WSAs  will  either  be  displaced  to  alternative  areas  where  they  may  not  realize  their  desired  settings  and 
experiences,  or  access  areas  using  alternative  methods,  such  as  horses. 

Lands  and  realty  management  under  Alternative  B  would  provide  the  BLM  flexibility  to  acquire  WSA 
inholdings  and  may,  therefore,  have  the  greatest  beneficial  impact  on  eliminating  any  incompatible  uses 
(e.g.,  extensive  surface  disturbances  with  strong  visual  contrast)  occurring  on  these  non  BLM- 
administered  parcels.  The  identification  of  land-tenure  adjustments  may  result  in  beneficial  impacts  to 
WSAs  by  increasing  the  potential  for  and  expediting  the  disposal  of  inholdings  or  the  acquisition  of  areas 
with  high  wilderness  characteristics  values  that  increase  the  manageability  of  WSAs. 

Under  Alternative  B,  managing  approximately  476,349  acres  of  lands  with  wilderness  characteristics 
specifically  to  preserve  their  wilderness  characteristics  would  decrease  incompatible  land  uses  adjacent 
to  some  WSAs,  resulting  in  beneficial  impacts  to  the  wilderness  characteristics  in  WSAs.  Because  many 
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of  the  lands  with  wilderness  characteristics  are  adjacent  to  or  surround  the  WSAs,  adverse  impacts  to 
wilderness  characteristics  from  adjacent  land  uses  (e.g.,  intensive  oil  and  gas  development)  would  be 
limited  along  the  boundaries  of  the  WSAs. 

Impacts  to  WSAs  from  WSRs  would  be  similar  to  Alternative  A,  except  that  the  Dry  Medicine  Lodge 
Creek  WSR,  a  portion  of  which  is  in  the  Medicine  Lodge  WSA,  includes  additional  management  actions 
for  resource  protection  under  this  alternative  that  would  further  protect  the  wilderness  characteristics 
of  the  WSA. 

Alternative  C 

Alternative  C  is  the  least  restrictive  for  motorized  vehicle  use  in  WSAs  and  would  be  the  least  beneficial 
to  the  preservation  of  wilderness  characteristics.  Under  Alternative  C,  motorized  vehicle  use  is  limited 
to  designated  primitive  routes  in  all  WSAs.  Management  of  the  Cedar  Mountain  and  Honeycombs  WSAs 
under  Alternative  C  would  provide  greater  protection  of  the  areas'  wilderness  characteristics  than 
management  under  Alternative  A.  The  less  restrictive  designations  in  the  remaining  WSAs,  especially 
Owl  Creek,  Sheep  Mountain,  Red  Butte,  and  Bobcat  Draw  Badlands  -  closed  to  motorized  vehicle  use 
under  Alternative  A  but  limited  to  designated  trails  under  Alternative  C  -  would  provide  the  least  benefit 
to  the  preservation  of  wilderness  characteristics  of  any  alternative. 

Under  Alternative  C,  the  BLM  does  not  pursue  the  acquisition  of  inholdings,  lands,  or  interests  in  lands 
within  WSA  boundaries,  which  would  result  in  adverse  impacts  to  WSAs  by  decreasing  lands 
transactions  that  consolidate  lands  in  WSAs  and  increase  the  ability  to  meet  management  objectives 
that  help  maintain  or  improve  wilderness  characteristics.  Reducing  the  potential  for  land  transactions  in 
WSAs  also  would  result  in  adverse  impacts  by  reducing  the  flexibility  to  mitigate  the  effects  of 
incompatible  adjacent  uses  through  land-tenure  adjustments. 

Under  Alternative  C,  management  of  WSR  eligible  waterway  segments  would  not  benefit  wilderness 
characteristics  in  the  WSAs,  because  the  BLM  does  not  manage  waterways  to  maintain  their  ORVs. 

Alternative  D 

Alternative  D  is  generally  more  restrictive  of  travel  in  WSAs  than  alternatives  A  or  C,  but  less  than 
Alternative  B.  Alternative  D  limits  motorized  vehicle  use  to  designated  roads  and  trails  in  the  Cedar 
Mountain,  Honeycombs,  Trapper  Creek,  Medicine  Lodge,  and  Alkali  Creek  WSAs  (as  under  Alternative 
C),  carries  forward  the  McCullough  Peaks  Travel  Management  Plan  (as  under  Alternative  A),  and  closes 
the  Owl  Creek,  Sheep  Mountain,  Red  Butte,  and  Bobcat  Draw  Badlands  to  motorized  vehicle  use  (as 
under  Alternative  A).  Beneficial  impacts  to  wilderness  characteristics  from  travel  management  in  these 
areas  would  be  similar  to  those  identified  under  alternatives  A  and  B. 

As  under  Alternative  B,  the  BLM  would  have  flexibility  under  Alternative  D  to  acquire  WSA  inholdings  or 
interests  in  lands  within  WSA  boundaries,  which  could  result  in  beneficial  impacts  by  eliminating  uses 
incompatible  with  the  preservation  of  wilderness  characteristics  occurring  on  these  non  BLM- 
administered  parcels.  Alternative  D  also  includes  land-tenure  adjustments  that  would  increase  the 
potential  for  and  expedite  the  disposal  of  inholdings  or  the  acquisition  of  areas  with  high  wilderness 
characteristics  values  that  increase  the  manageability  of  WSAs.  Under  Alternative  D,  the  BLM  does  not 
manage  WSR  eligible  waterway  segments  to  maintain  their  ORVs  or  wilderness  characteristics,  so  no 
beneficial  impacts  would  be  conveyed  to  WSAs  where  these  areas  overlap  or  adjoin  other  special 
designations. 
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Alternative  E 

Impacts  to  WSAs  under  Alternative  E  would  be  the  same  as  those  described  under  Alternative  B; 
therefore,  the  impacts  analysis  for  WSAs  under  Alternative  B  is  representative  of  the  impacts  anticipated 
under  Alternative  E. 

Alternative  F 

Impacts  to  WSAs  under  Alternative  F  would  be  the  same  as  those  described  under  Alternative  D; 
therefore,  the  impacts  analysis  for  WSAs  under  Alternative  D  is  representative  of  the  impacts 
anticipated  under  Alternative  F. 
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4.8  Socioeconomic  Resources 

4.8.1  Social  Conditions 

This  section  addresses  the  potentiai  for  the  aiternatives  to  have  impacts  on  sociai  conditions  in  the 
Pianning  Area,  inciuding  direct,  indirect,  short-term,  and  iong-term  impacts.  Laws,  reguiations,  poiicies, 
and  guidance  considered  in  the  anaiysis  of  sociai  conditions  are  identified  in  Appendix  B. 

Potentiai  impacts  to  sociai  conditions  inciude  changes  in  popuiation,  such  as  fluctuations  caused  by 
economic  boom  and  bust  cycies;  changes  in  the  demand  for  housing  and  community  services  aiong  with 
community  fiscai  conditions,  which  can  affect  the  abiiity  of  state,  regionai,  and  iocai  governments  to 
suppiy  community  services  such  as  education;  and  changes  in  community  character,  cuiture,  and  sociai 
trends. 

The  BLM  does  not  directiy  manage  sociai  conditions  in  the  Pianning  Area.  However,  BLM  management 
actions  have  the  potentiai  to  indirectiy  affect  sociai  conditions.  For  exampie,  a  decision  to  prohibit 
future  oii  and  gas  expioration  or  ieasing  on  BLM-administered  minerai  estate  may  adverseiy  affect  job 
opportunities  in  the  Pianning  Area,  which  may  iead  to  a  reduction  in  popuiations  in  parts  of  the  Pianning 
Area  as  residents  move  away  to  find  job  opportunities  eisewhere  (or  as  fewer  peopie  move  to  the 
Pianning  Area  for  jobs). 

4.8.1. 1  Methods  and  Assumptions 

The  impact  Anaiysis  for  Pianning  modei  (iMPLAN)  was  used  to  estimate  socioeconomic  impacts  resuiting 
from  BLM  management  actions  under  the  aiternatives.  iMPLAN  is  a  regionai  economic  modei  that 
provides  a  mathematicai  accounting  of  the  flow  of  money,  goods,  and  services  through  a  region's 
economy.  The  modei  provides  estimates  of  how  a  specific  economic  activity  transiates  into  jobs  and 
income  for  the  region,  it  inciudes  the  "rippie  effect"  (or  "muitipiier  effect")  of  changes  in  sectors  that 
may  not  be  directiy  affected  by  management  actions,  but  are  iinked  to  industries  that  are  directiy 
affected,  in  iMPLAN,  these  rippie  effects  are  termed  indirect  impacts  (for  changes  in  industries  that  seii 
inputs  to  the  industries  that  are  directiy  affected)  and  induced  impacts  (for  changes  in  househoid 
spending  as  househoid  income  increases  or  decreases  due  to  the  changes  in  production). 

For  exampie,  an  increase  in  oii  and  gas  production  impiies  more  money  wouid  be  spent  on  the 
maintenance  of  existing  oii  and  gas  equipment  and/or  new  oii  and  gas  equipment;  this,  in  turn,  impiies 
more  money  wouid  be  spent  in  sectors  that  provide  inputs  to  oii  and  gas  support  services  or  equipment 
sectors.  These  production  and  consumption  or  "input-output"  reiationships  aiiow  iMPLAN  to  estimate 
the  indirect  and  induced  impacts  based  on  changes  in  production  that  may  resuit  from  an  aiternative. 
Appendix  Q  provides  technicai  assumptions  and  additionai  information  about  the  iMPLAN  modei. 

impacts  to  sociai  conditions  associated  with  each  of  the  aiternatives  were  compared  to  existing 
conditions  and  trends  in  the  Pianning  Area  to  estabiish  a  context  for  the  impacts.  Sociai  impacts  were 
ciassified  broadiy  into  three  categories:  impacts  on  popuiation;  impacts  on  housing  and  community 
services;  and  impacts  on  custom,  cuiture,  and  sociai  trends. 
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Assumptions  used  in  this  impact  analysis  include  the  following: 

•  Economic  conditions,  especially  jobs,  labor  earnings,  and  economic  output,  will  continue  to  drive 
population  growth  or  decline  in  the  Planning  Area. 

•  Any  population  change  that  may  reasonably  be  associated  with  the  alternatives  will  likely  be  due 
to  changes  in  employment  opportunities. 

•  Federal,  state,  and  local  taxes  will  continue  to  be  collected  on  minerals  produced  in  the  Planning 
Area. 

•  The  pace  and  timing  of  economic  development  in  the  Planning  Area  will  continue  to  depend  on 
many  factors  beyond  the  management  actions  of  the  BLM.  Because  the  pace  of  development  in 
the  Planning  Area  is  driven  largely  by  external  forces  such  as  worldwide  economic  trends  and 
technological  change,  it  is  difficult  to  predict.  Therefore,  the  economic  impact  analysis— which 
influences  the  social  impact  analysis  because  of  the  link  between  employment  opportunities  and 
population— assumes  a  relatively  constant  rate  of  development.  Actual  social  and  economic 
impacts  may  differ  if  the  rate  of  development  changes. 

4.8.1. 2  Summary  of  Impacts  by  Alternative 

Social  conditions  are  fundamentally  influenced  by  economic  conditions.  Employment  and  income 
improve  or  detract  from  social  conditions  and  quality  of  life;  communities  in  the  Planning  Area  have 
developed  cultures  associated  with  economic  activities  such  as  natural  resource  extraction,  ranching, 
and  recreation.  Given  the  large  portions  of  public  land  within  the  counties  of  the  Planning  Area,  BLM 
management  decisions  have  the  potential  to  influence  the  community  character  and  identity,  even  if  the 
economic  impact  as  measured  by  this  analysis  is  minimal. 

For  the  purposes  of  the  analysis  below,  some  impacts  of  the  management  alternatives  on  economic 
activities  (e.g.,  restrictions  to  ROWs,  travel  management  or  seasonal  restrictions)  are  not  included  in  the 
quantitative  estimates  of  impacts  and  derived  discussions,  but  are  recognized  qualitatively  when 
appropriate.  Table  4-36  provides  a  summary  of  impacts  on  social  conditions  as  discussed  in  this  section 
for  the  alternatives.  Although  the  table  attempts  to  summarize  impacts  and  characterize  them  as  low, 
medium,  or  high,  it  does  not  classify  these  impacts  as  beneficial  or  adverse.  Social  impacts  seen  as 
beneficial  to  some  people  and  groups  may  be  seen  as  adverse  to  others.  For  instance,  increased 
emphasis  on  resource  conservation  in  alternatives  B  and  E  would  result  in  a  change  from  the  current 
uses,  which  may  be  seen  as  a  beneficial  impact  by  wilderness  advocates,  but  an  adverse  impact  by  oil 
and  gas  development  and  livestock  grazing  interests.  In  Table  4-36,  high  impacts  are  those  that  would 
result  in  substantial  changes  to  an  existing  condition  in  a  way  that  would  affect  a  large  number  of  people 
and/or  endure  for  a  long  period  of  time;  no  high  impacts  were  identified  during  this  analysis.  Low 
impacts  are  those  that  would  affect  a  limited  number  of  people  and  for  a  limited  period  of  time. 

Impacts  on  population,  housing,  and  community  services  would  lie  within  typical  annual  fluctuations  for 
the  Planning  Area.  Impacts  on  quality  of  life  and  culture  would  not  be  expected  to  be  noticeable  by 
most  people.  Medium  impacts  are  intermediate  and  fall  between  high  and  low  impacts. 

Under  all  alternatives,  the  social  condition  is  expected  to  change.  Flowever,  the  greatest  impact  on 
social  conditions  under  alternatives  B  and  E  would  be  from  reduced  oil  and  gas  development  and 
livestock  grazing  and  increased  emphasis  on  resource  conservation  and  primitive  recreational 
opportunities.  Alternative  E  imposes  additional  constraints  on  disturbance  in  greater  sage-grouse  Key 
Flabitat  Areas  when  compared  to  Alternative  B;  however,  based  on  the  economic  analysis  in  the 
Economic  Conditions  section,  these  additional  constraints  are  expected  to  have  little  additional  adverse 
impacts  on  employment  and  earnings.  Under  Alternative  C,  the  greatest  impact  on  social  conditions 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-607 


Social  Conditions 


would  result  from  decreased  restrictions  on  oil  and  gas  development  compared  to  the  other 
alternatives,  which  would  bring  more  job  opportunities,  greater  demand  for  community  services,  and 
greater  tax  revenues  to  local  governments— allowing  them  to  expand  community  services  to  meet  the 
needs  of  a  slightly  higher  population. 

Alternatives  D  and  F  balance  management  emphasis  between  resource  conservation  and  resource  use, 
but  are  generally  closer  in  line  with  resource  use  and  development.  Alternative  F  imposes  additional 
constraints  on  disturbance  in  greater  sage-grouse  PFIMAs  when  compared  to  Alternative  D.  Based  on 
analysis  in  the  Economic  Conditions  section,  these  additional  constraints  would  restrict  further 
economic  activity  in  the  oil  and  gas  sector  when  compared  to  Alternative  D.  Impacts  of  Alternative  F  on 
population  and  public  services  associated  with  impacts  on  economic  activity  would  be  essentially  the 
same  as  in  Alternative  D,  but  impacts  on  quality  of  life  and  local  culture  are  expected  to  be  greater  than 
Alternative  D. 

Overall,  alternatives  E  and  B  favor  resource  conservation  over  traditional  industries  such  as  livestock 
grazing,  and  the  values  associated  with  these  industries  when  compared  to  alternatives  F  and  D. 
Alternatives  E  and  B  may  also  enhance  opportunities  to  engage  in  primitive  forms  of  recreation  in 
comparison  to  the  other  alternatives,  while  restricting  motorized  use  of  recreational  sites,  due  to 
seasonal  closures  of  greater  sage-grouse  Key  Flabitat  Areas. 


Table  4-36.  Overall  Impacts  on  Social  Conditions  by  Alternative 


Impact 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Impact  on 
Population 

Low  Impact 

Medium  Impact 
(potential  reductions 
focused  in  oil/gas 
service  areas,  which 
generally  correspond 
to  population  centers) 

Low  Impact 

Low  Impact 

Medium  Impact 
(potential  reductions 
focused  in  oil/gas 
service  areas,  which 
generally  correspond 
to  population  centers) 

Low  Impact 

Impact  on 
Housing  and 
Community 
Services 

Low  Impact 

Medium  Impact  (due 
to  potential 
population 
reductions) 

Low  Impact 

Low  Impact 

Medium  Impact  (due 
to  potential 
population 
reductions) 

Low  Impact 

Consistency 
with  Adopted 
County  Land 
Use  Plans 

No  Impact 

Potential  conflict  with 
Hot  Springs  County 
Land  Use  Plan 

No  Impact 

No  Impact 

Potential  conflict  with 
Hot  Springs  County 
Land  Use  Plan 

No  Impact 

Impacts  on 
Quality  of  Life 
and  Local 

Culture 

Low  Impact 

Medium  Impact 
(change  from  recent 
trends  would 
constitute  greater 
emphasis  on  resource 
conservation  at  the 
expense  of  traditional 
industries  such  as 
livestock  grazing) 

Medium  Impact 
(change  from 
recent  trends 

would 

constitute 

greater 
emphasis  on 

resource 

development) 

Low  Impact 

Medium  Impact 
(change  from  recent 
trends  would 
constitute  greater 
emphasis  on  resource 
conservation  at  the 
expense  of  traditional 
industries  such  as 
livestock  grazing) 

Low  to  medium 
(due  to 

restrictions  and 
requirements 
for  livestock 
grazing 
operators  in 
Priority  Habitat 
Management 
Areas) 

Source:  Based  on  the  analysis  of  impacts  to  social  conditions,  as  described  in  the  text. 
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4.8.1. 3  Detailed  Analysis  of  Alternatives 

The  analysis  of  impacts  on  social  conditions  focuses  on  the  effects  of  BLM-authorized  actions.  It  is 
important  to  note  that  many  other  events  outside  of  the  BLM's  control  may  alter  economic  and  social 
trends.  For  instance,  oil  and  gas  prices  may  change  as  a  result  of  an  expansion  or  contraction  of  world 
or  national  economic  activity,  and  this,  in  turn,  may  affect  the  pace  of  development  or  the  quantity  of 
development.  Similarly,  state  and  local  laws  regulating  the  subdivision  of  land  may  alter  land  ownership 
and  development  patterns,  which  may  in  turn  affect  open  space  and  physical  landscapes.  Minimal  or  no 
changes  to  social  conditions  resulting  from  BLM  actions  does  not  imply  that  no  change  could  occur,  as 
other  forces  may  drive  changes  in  economic  and  social  trends. 

Impacts  Common  to  All  Alternatives 

Humans  and  associated  social  and  economic  conditions  are  an  integral  part  of  ecosystem  and 
community  function  in  the  Planning  Area.  Lifestyles,  attitudes,  beliefs,  values,  social  structure,  culture, 
and  population  characteristics  affect  and  are  affected  by  management  actions  made  by  the  BLM  in  the 
Planning  Area.  In  addition,  both  the  Planning  Area  lands  and  BLM  management  of  these  lands  have 
emotional  meanings  for  many  people.  Varying  viewpoints  on  economic  development  and  conservation 
of  natural  resources  are  expected  to  cause  controversy  related  to  management  of  BLM-administered 
land  and  federal  mineral  estate. 

Any  population  change  that  could  reasonably  be  associated  with  the  alternatives  may  be  due  to  changes 
in  employment  opportunities.  Employment  opportunities  related  to  activities  on  BLM-administered 
land  and  mineral  estate  include  jobs  in  exploration,  development,  and  production  of  minerals,  including 
oil  and  gas,  coal,  locatable  and  salable  minerals;  jobs  in  livestock  production;  and  jobs  in  various 
recreation  activities.  The  economic  analysis  provides  quantitative  estimates  of  employment  in  the 
Planning  Area  from  oil  and  gas  exploration  and  development,  grazing,  and  recreation  activities  on  BLM- 
administered  lands  and  mineral  estate.  These  quantitative  estimates  are  used  to  analyze  impacts  from 
management  on  population. 

The  social  and  economic  values  associated  with  BLM-administered  lands  include  market  values  and 
nonmarket  values.  Market  values  are  those  related  to  goods  and  services  that  are  typically  bought  and 
sold  in  markets.  For  example,  commodities  such  as  oil  and  gas,  bentonite,  crops,  livestock  products,  and 
services  such  as  outfitter  trips  and  fishing  guides  are  traded  in  markets.  The  production  and  sale  of 
these  goods  and  services  result  in  jobs  and  income  and  the  value  of  these  goods  to  society  can  be 
readily  expressed  in  monetary  terms.  Nonmarket  values  relate  to  things  that  people  value,  but  are  not 
generally  bought  or  sold  in  markets.  For  example,  many  people  may  value  the  ability  to  see  a  mountain 
range  from  a  certain  vista  point  without  human-caused  impacts  to  visibility  in  the  air.  Some  people 
value  open  vistas  that  lack  structures,  fences,  wind  turbines,  or  other  signs  of  human  development. 
Some  people  may  place  a  high  value  on  their  ability  to  hunt  or  fish  on  public  lands,  and  the  satisfaction 
they  derive  from  this  ability  may  exceed  the  equivalent  monetary  cost  of  purchasing  the  same  amount 
of  food  from  the  grocery  store.  Other  people  may  value  the  knowledge  that  their  offspring  will  enjoy 
clean  air,  open  vistas,  and  the  ability  to  fish  and  hunt.  The  common  feature  of  these  values  is  that  they 
are  generally  not  bought  and  sold  like  tangible  goods  and  services,  and  for  that  reason  are  difficult  to 
assign  a  monetary  value.  Other  examples  of  nonmarket  values  include  the  satisfaction  people  derive 
from  resources  such  as  clean  water,  biological  resources  (e.g.,  wildlife),  cultural  resources,  or  even  the 
satisfaction  they  derive  from  the  knowledge  that  the  BLM  uses  a  particular  fire  management  or  invasive 
species  control  regime. 
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Some  of  the  value  associated  with  open  space  and  other  features  is  captured  in  markets.  For  example, 
the  price  of  a  house  that  overlooks  a  pristine  mountain  range  may  be  higher  than  the  price  of  a  house 
that  is  identical  in  almost  every  respect  but  overlooks  a  cement  factory.  However,  the  ability  to  see  an 
open  landscape  while  driving  along  a  highway  is  not  likely  to  be  captured  in  the  market. 

A  related  concept  is  that  some  changes  in  management  may  affect  both  market  and  nonmarket  values. 
For  instance,  industrial  development  that  substantially  alters  visual  characteristics  of  the  landscape  may, 
over  time,  result  in  a  lower  number  of  tourists  visiting  the  area  and  spending  money  in  local  hotels, 
restaurants,  and  shops.  This  decline  in  tourism  would  result  in  adverse  impacts  on  employment  and 
income.  Such  industrial  development  could  also  reduce  the  satisfaction  of  local  residents  who  value 
open  space  resulting  in  adverse  impacts  on  nonmarket  values.  On  the  other  hand,  the  new  industrial 
development  would  also  generate  jobs  and  income,  and  the  net  effect— if  all  values  were  to  be 
expressed  in  the  same  metric  (dollars)— could  be  beneficial  or  adverse. 

Although  economists  have  developed  approaches  to  assign  a  monetary  value  to  things  that  are  not 
traded  in  markets,  the  approaches  for  doing  so  are  often  complex,  controversial  (due  to  the  subjective 
nature  of  assigning  a  dollar  value  to  something  that  is  neither  bought  nor  sold),  and  require  considerable 
resources  and  time  to  analyze  and  interpret  properly.  For  example,  stated  preference  methods  (e.g., 
surveys)  are  a  common  approach  for  placing  a  monetary  value  on  clean  air  and  open  views.  A  survey 
may  present  people  with  images  of  a  mountain  vista  with  different  degrees  of  haze  superimposed  and 
ask  people  to  express  how  much  they  are  willing  to  pay  for  the  ability  to  see  the  vista  with  lower  levels 
of  haze  for  a  certain  number  of  days  per  year.  However,  research  has  shown  that  the  survey  design, 
sample  size,  and  outreach  methods  can  have  a  dramatic  influence  on  the  results.  Due  to  the  complexity 
and  cost  of  implementing  nonmarket  valuation  methods,  quantifying  these  values  was  beyond  the 
scope  of  this  RMP  revision.  However,  the  BLM  recognizes  that  changes  in  nonmarket  values  are  likely 
correlated  with  level  of  resource  protection  and  development  under  each  alternative.  The  development 
of  oil  and  gas  resources  and  other  minerals,  as  well  as  development  of  ROWs,  renewable  energy 
facilities,  and  other  structures,  may  result  in  adverse  impacts  to  nonmarket  values  under  all  alternatives. 
Furthermore,  alternatives  emphasizing  resource  development  over  conservation  may  result  in  greater 
impacts  to  nonmarket  values. 

Because  of  the  close  relationship  between  nonmarket  economic  values  and  how  individuals  in  the 
Planning  Area  perceive  their  own  quality  of  life,  impacts  on  nonmarket  values  are  discussed  qualitatively 
in  the  section  on  Quality  of  Life  and  Local  Culture. 

With  mounting  economic  pressures  on  the  livestock  sector,  some  ranch  owners  have  raised  money  for 
retirement  or  other  purposes  by  subdividing  portions  of  their  land  into  "ranchettes"  and  selling  them  to 
individuals.  The  sale  of  these  ranchettes  provides  financial  liquidity  to  ranchers  who  frequently  have 
most  of  their  assets  in  land  but  generally  results  in  increased  construction  of  fences,  houses,  and 
sometimes  other  structures  (e.g.,  barns),  resulting  in  changes  to  the  visual  landscape.  Under  all 
alternatives,  this  trend  is  likely  to  continue  because  it  is  fundamentally  related  to  (1)  the  nature  of  the 
ranching  business  (principally,  the  fact  that  most  ranchers'  assets  are  in  land  and  the  fact  that  profit 
margins  are  generally  low  and  can  turn  negative  in  drought  or  other  adverse  conditions)  and  (2)  state 
laws  that  govern  property  subdivision,  under  which  county  zoning  laws  cannot  regulate  subdivisions  of 
35  acres  and  larger.  However,  alternatives  that  adversely  affect  the  profitability  of  ranching  could  serve 
to  increase  this  trend.  Because  the  subdivision  of  ranch  land  affects  local  culture  and  quality  of  life, 
impacts  on  this  trend  are  discussed  in  the  section  on  Quality  of  Life  and  Local  Culture. 

The  economic  and  social  analysis  incorporates  variations  in  pace  of  development  over  time.  However, 
under  all  alternatives,  the  pace  of  development  may  differ  from  the  rate  assumed  in  the  analysis.  The 
BLM  has  limited  control  over  the  pace  of  development  of  leases  because  the  agency  only  authorizes 
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economic  activities  such  as  oil  and  gas  drilling  and  does  not  conduct  these  activities.  An  abrupt  shift  in 
the  pace  of  development  may  result  in  short-term  impacts  (beneficial  or  adverse)  on  demand  for 
housing  and  community  services  and  on  the  supply  of  tax  revenues  from  residences  or  businesses  to 
support  community  services,  due  to  short-term  changes  in  job  opportunities  and  the  resulting  change  in 
immigration  or  emigration  trends.  Any  such  impacts  may  be  more  for  smaller  communities,  which  are 
less  likely  to  be  able  to  absorb  a  sudden  increase  in  population  or  to  continue  to  support  existing 
infrastructure  if  the  population  were  to  suddenly  decrease. 

The  BLM  did  consider  an  alternative  that  would  regulate  the  rate  of  oil  and  gas  development  in  the 
Planning  Area,  but  determined  that  the  holders  of  federal  oil  and  gas  leases  have  the  right  to  develop 
those  leases.  In  addition,  the  BLM  determined  that  setting  reduced  or  limited  rates  of  development  is 
more  appropriately  analyzed  in  site-specific  NEPA  documents.  The  BLM  therefore  eliminated  this 
alternative  from  detailed  analysis.  For  more  information,  see  the  Alternatives  Considered  but  Not 
Carried  Forward  for  Detailed  Analysis  section  in  Chapter  2. 

Under  all  alternatives,  the  BLM  continues  to  consider  socioeconomic  impacts  of  site-specific  actions  and 
incorporates  socioeconomic  issues  into  analyses  of  environmental,  social,  and  economic  impacts,  such 
as  the  analyses  required  by  NEPA  for  site-specific  actions. 

Alternative  A 

Impacts  on  Population 

As  noted  under  Impacts  Common  to  All  Alternatives,  changes  in  employment  opportunities  may  result  in 
changes  to  population  and  demographics.  Under  Alternative  A,  activities  on  BLM-administered  land  and 
mineral  estate  related  to  oil  and  gas,  livestock  grazing,  and  recreation  would  support  an  average  of 
1,520  full-time  and  part-time  jobs  per  year  (Table  4-37)  which  represents  approximately  3.8  percent  of 
total  employment  in  the  Planning  Area  using  2011  employment  statistics.  It  is  important  to  note  that 
this  does  not  constitute  an  increase  of  1,520  jobs  per  year  over  current  employment,  it  more  closely 
represents  an  estimate  of  the  contribution  of  certain  activities  on  BLM-administered  lands  and  mineral 
estate  to  overall  employment  in  the  Planning  Area. 
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Table  4-37.  Comparison  of  Projected  BLM-Related  Earnings  and  Employment  to 
2011  Total  Employment  in  the  Four  County  Planning  Area 


Measure 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Forecasted  annual 
earnings  due  to 
activities  on  BLM- 

administered  surface^ 

($  millions) 

$86.7 

$38.5 

$94.1 

$83.9 

$38.3 

$83.8 

Total  labor  earnings  in 
2011  ($  millions) 

$2,269 

$2,269 

$2,269 

$2,269 

$2,269 

$2,269 

Forecasted  annual 
earnings  as  a 
percentage  of  2011 
earnings 

3.8% 

1.7% 

4.1% 

3.7% 

1.7% 

3.7% 

Forecasted  annual 
employment  due  to 
activities  on  BLM- 

administered  surface^ 

1,520 

763 

1,631 

1,478 

761 

1,477 

Total  employment  in 
2011 

37,066 

37,066 

37,066 

37,066 

37,066 

37,066 

Forecasted  annual 
employment  as  a 
percentage  of  2011 
employment 

4.1% 

2.1% 

4.4% 

4.0% 

2.1% 

4.0% 

Source:  Forecasted  annual  earnings  and  employment  are  calculated  based  on  the  IMPLAN  model,  as  described  in  the  text.  Earnings  and 
employment  for  2011  are  from  the  Bureau  of  Economic  Analysis  (BEA  2013).  Earnings  are  in  millions  of  year  2011  dollars. 

^Estimate  of  annual  earnings  and  employment  includes  direct,  indirect,  and  induced  economic  activity  (the  "multiplier  effect"). 

BLM  Bureau  of  Land  Management 
IMPLAN  Impact  Analysis  for  Planning  model 

Approximately  77  percent  of  the  job  opportunities  from  activities  analyzed  using  the  IMPLAN  model 
would  be  related  to  oil  and  gas  development  and  production  (1,177  jobs).  Livestock  grazing  would 
contribute  approximately  12  percent  of  the  job  opportunities  (185  jobs)  and  recreation  would 
contribute  approximately  10  percent  (158  jobs).  These  jobs  would  be  dispersed  geographically  across 
the  Planning  Area  because  all  three  sectors  operate  across  the  Planning  Area.  Section  3.8 
Socioeconomic  Resources  in  Chapter  3  describes  the  geographic  distribution  of  economic  activities  that 
occur  on  BLM-administered  lands. 

Job  opportunities  (and  resulting  increases  or  shifts  in  population)  may  concentrate  in  population  centers 
such  as  Cody,  Powell,  and  Worland.  Management  under  Alternative  A  may  not  result  in  noticeable 
impacts  to  the  current  distribution  of  job  opportunities  in  the  Planning  Area  for  a  variety  of  reasons. 
Alternative  A  maintains  current  management  where  the  contribution  of  economic  activity  on  BLM- 
administered  lands  accounts  for  a  relatively  small  proportion  of  jobs  in  the  Planning  Area  (3.8  percent, 
according  to  the  IMPLAN  analysis  of  oil  and  gas,  livestock  grazing,  and  recreation  for  Alternative  A). 

Also,  the  IMPLAN  analysis  considers  jobs  in  all  sectors,  including  those  industries  directly  affected  by 
BLM  actions  (e.g.,  oil  and  gas  production)  as  well  as  those  affected  indirectly  (e.g.,  retail  jobs  created  by 
expenditures  of  workers  in  various  industries).  As  a  result.  Alternative  A  would  not  alter  the  overall 
trend  of  BLM-authorized  activities  and  associated  population  changes  in  the  Planning  Area. 
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Impacts  on  Housing  and  Community  Services 

Changes  in  population  have  the  potential  to  change  the  demand  for  housing  and  community  services 
such  as  roads,  schools,  and  police  and  fire  protection.  As  described  in  Chapter  3,  county-wide  vacancy 
rates  in  2000  (the  latest  year  for  which  data  are  available  at  this  resolution)  were  15.5  percent  in  Big 
Horn  County,  17.2  percent  in  Hot  Springs  County,  13.1  percent  in  Park  County,  and  10.3  percent  in 
Washakie  County.  These  percentages  represent  approximately  800,  400,  1,600,  and  400  vacant  units  in 
Big  Horn,  Hot  Springs,  Park,  and  Washakie  counties,  respectively.  Vacancy  rates  for  rental  properties  in 
the  Planning  Area  have  declined  since  2001-2002.  However,  because  Alternative  A  would  not  result  in  a 
change  in  direction  of  current  BLM  management,  a  change  in  either  the  total  demand  for  housing  and 
community  services  or  its  geographic  distribution  is  not  expected. 

If  development  occurs  slower  or  faster  than  the  relatively  steady  pace  assumed  in  the  analysis,  there 
may  be  short-term  impacts  on  demand  for  housing  and  community  services  and  on  the  supply  of  tax 
revenues  from  residences  or  businesses  to  support  community  services.  It  may  be  more  difficult  for 
smaller  communities  to  absorb  sudden  changes  of  this  nature.  If  national  and  international  energy 
prices,  operator  business  strategies,  or  other  factors  lead  to  a  rapid  pace  of  development  there  may  be 
sudden  short-term  increases  in  demand  for  community  services  as  a  result  of  new  jobs  and  increased 
population.  However,  local  and  state  tax  revenues  collected  from  energy  production  could  help  to 
mitigate  short-term  increases  in  demand  for  services,  since  tax  revenues  help  to  pay  for  community 
services. 

Consistency  with  Adopted  County  Land  Use  Plans 

BLM  land  use  plans  must  be  consistent  with  state  and  local  land  use  plans  to  the  maximum  extent 
consistent  with  federal  law,  including  FLPMA.  The  BLM  takes  practical  steps  to  resolve  any  identified 
conflicts  between  federal  and  local  plans.  Section  3.8.1  Social  Conditions  in  Chapter  3  summarizes 
adopted  land  use  plans  for  each  of  the  counties.  Alternative  A  would  maintain  existing  policies  for  BLM 
land  management  and  would  not  result  in  any  inconsistencies  or  conflicts  with  existing  county  land  use 
plans. 

Impacts  on  Quality  of  Life  and  Local  Culture 

Historically,  the  communities  in  the  Planning  Area  developed  around  a  combination  of  resource-based 
industries,  ranching,  trade  and  commerce,  and  providing  supplies  and  services  to  tourists.  Quality  of  life 
for  the  people  who  live  in  the  Planning  Area  depends  on  continued  economic  opportunities  as  well  as 
features  of  the  natural  landscape.  Alternative  A  continues  current  BLM  management.  Historically,  these 
policies  have  contributed,  along  with  other  government  policies  and  the  actions  of  private  firms  and 
residents,  to  economic  viability  and  resilience  in  the  Planning  Area.  Despite  these  policies  and  actions, 
several  communities  in  the  Planning  Area  have  experienced  and  continue  to  experience  declines  in 
population  and  increases  in  median  age.  The  BLM  believes  that  a  balanced  management  approach 
continues  to  be  best  for  improving  the  capability  of  communities  to  respond  to  technological, 
demographic,  and  economic  change.  Alternative  A  would  allow  other  forces  (beyond  BLM-authorized 
actions)  to  drive  changes  to  the  economic,  physical,  and  social  conditions  in  the  Planning  Area. 

Although  there  are  groups  with  particular  interests  in  the  management  of  certain  resources  and 
resource  uses  (e.g.,  wilderness  advocates,  oil  and  gas  interests,  and  ranchers),  overall  the  residents  of 
the  Planning  Area  tend  to  support  both  conservation  of  natural  resources  and  the  economic  viability  of 
resource-based  industries.  For  this  reason,  residents  generally  support  multiple-use  of  BLM  lands, 
including  the  development  of  mineral  and  energy  resources,  livestock  grazing  authorizations,  continued 
access  to  BLM-administered  lands  for  recreation,  and  conservation  of  wildlife  and  native  vegetation. 
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Under  this  alternative,  continued  development  of  oil  and  gas  wells,  ROWs,  and  other  human-made 
structures  on  the  landscape  would  continue  to  result  in  decreases  in  nonmarket  values  associated  with 
open  space  and  the  environment.  Because  Alternative  A  essentially  represents  continuation  of  current 
management,  these  decreases  may  be  similar  to  historic  trends.  Under  this  alternative,  subdivision  of 
ranch  land  and  related  development  and  sale  of  "ranchette"  parcels  would  continue,  generally 
consistent  with  historic  trends.  The  development  of  these  "ranchette"  parcels  increases  institutional 
challenges,  such  as  those  related  to  provision  of  community  services  and  management  of  invasive  plant 
species.  In  addition,  the  development  of  "ranchettes"  may  adversely  affect  the  value  of  land  as  wildlife 
habitat  by  increasing  the  number  of  fences  and  other  barriers  to  wildlife  movement. 

Alternative  B 

Impacts  on  Population 

Under  Alternative  B,  activities  on  BLM-administered  land  and  mineral  estate  related  to  oil  and  gas, 
livestock  grazing,  and  recreation  would  support  an  average  of  763  full-time  and  part-time  jobs  per  year, 
which  represents  approximately  2.1  percent  of  total  employment  in  the  Planning  Area  as  of  2011  (Table 
4-37).  Compared  to  Alternative  A,  this  represents  a  decrease  of  757  jobs  (approximate  50  percent 
decrease),  or  approximately  1.7  percent  of  employment  using  2011  employment  statistics.  Most  of 
these  job  losses  are  related  to  restrictions  on  development  of  oil  and  gas  resources  (705  jobs),  with  the 
remainder  related  to  reduced  livestock  grazing  (52  jobs).  Due  to  restrictions  on  oil  and  gas  development 
under  Alternative  B,  more  oil  and  gas  wells  may  be  drilled  on  nearby  state  or  fee  surface  land,  partially 
compensating  for  the  projected  employment  decrease  in  that  sector. 

A  decrease  in  employment  opportunities  may  result  in  a  decrease  in  population  in  the  Planning  Area  as 
people  may  leave  the  area  to  seek  employment  elsewhere.  The  expected  magnitude  of  any  such 
decrease  would  be  similar  to  the  magnitude  of  employment  loss  but  would  be  lower  since  some  people 
(e.g.,  retired  people)  survive  on  unearned  income  and  do  not  depend  directly  on  employment  for 
economic  well-being.  In  other  words,  if  1.7  percent  of  employed  people  and  their  families  leave  the 
Planning  Area,  the  population  would  decrease  by  less  than  1.7  percent  because  some  residents  of  the 
Planning  Area  are  retired  or  otherwise  non-working  families. 

Approximately  62  percent  of  the  job  opportunities  from  activities  analyzed  using  the  IMPLAN  model 
would  be  related  to  oil  and  gas  development  and  production  under  Alternative  B  (472  jobs).  Livestock 
grazing  would  contribute  approximately  17  percent  of  the  job  opportunities  (133  jobs),  and  recreation 
would  contribute  approximately  21  percent  (158  jobs).  (Note  that  due  to  rounding,  these  sector 
breakouts  do  not  necessarily  add  up  to  the  total  reported  above.)  These  jobs  would  be  dispersed 
geographically  across  the  Planning  Area  as  described  under  Alternative  A.  The  average  annual  number 
of  jobs  supported  by  recreation  activities  would  be  the  same  across  all  alternatives;  however,  average 
annual  jobs  and  income  supported  by  oil  and  gas  would  decrease  by  approximately  60  percent 
compared  to  Alternative  A,  and  jobs  and  income  supported  by  livestock  grazing  would  decrease  by 
approximately  28  percent  compared  to  Alternative  A. 

Job  opportunities  and  job  losses  (and  resulting  shifts  in  population)  in  Alternative  B  may  concentrate  in 
population  centers.  Because  the  majority  of  job  losses  in  Alternative  B  would  be  related  to  decreased  oil 
and  gas  development,  the  greatest  population  changes  would  occur  in  areas  that  service  oil  and  gas 
fields  (e.g.,  Cody).  Oil  and  gas  fields  occur  throughout  the  basin,  and  overall  the  distribution  of  any  job 
losses  would  also  likely  occur  throughout  the  basin.  Jobs  and  income  lost  in  the  livestock  grazing 
industry  would  also  affect  workers  throughout  the  Planning  Area.  The  adverse  effects  on  grazing 
operations  from  the  loss  of  access  to  federal  allotments  could  also  result  in  substantial  adverse  financial 
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effects  for  some  individual  ranching  operations,  depending  on  how  specific  operations  use  the  federal 
allotments  and  how  important  a  role  BLM-administered  lands  play  in  financing  and  production.  The 
IMPLAN  model  does  not  account  for  "cascade"  type  effects  such  as  the  potential  for  individual 
operations  to  fail.  Failing  operations  could  have  subsequent  indirect  impacts  on  social  and  economic 
conditions  in  communities.  For  example,  a  loss  of  individual  grazing  operations  could  result  in  reduced 
income  for  retail  businesses  that  supplied  the  lost  operations  (e.g.,  feed  and  supply  stores).  Financial 
threats  to  grazing  operations  could  increase  land  sales  to  residential  developers  and  the  spread  of 
"ranchettes."  Note,  however,  that  the  failure  of  individual  operators  does  not  necessarily  mean  that  the 
operation  will  cease  to  exist  or  will  immediately  be  developed  into  residential  or  ranchette  parcels. 
Flistorically,  many  ranching  and  grazing  operations  have  changed  hands  while  being  maintained  in 
ranching  and  grazing.  In  some  of  these  cases,  the  new  owners  have  been  less  dependent  on  livestock 
grazing  for  financial  security,  so  the  emphasis  of  the  operation  may  change  but  the  operation  does  not 
cease  to  exist  in  its  entirety.  In  other  cases,  subdivisions  have  sprung  up,  creating  new  challenges.  This 
topic  is  discussed  with  further  detail  in  the  section  on  quality  of  life  and  local  culture,  below. 

Impacts  on  Housing  and  Community  Services 

Alternative  B  may  result  in  decreased  population  compared  to  Alternative  A,  which  may  result  in 
decreased  demand  for  housing  and  community  services.  Alternative  B  would  also  result  in  a  reduced  tax 
base  for  providing  community  services,  as  described  in  Section  4.8.2  Economic  Conditions.  The  exact 
geographic  distribution  of  these  changes  is  not  possible  to  predict  because  tax  losses  in  specific 
jurisdictions  would  be  driven  by  undetermined  well  locations;  however,  the  restrictions  on  oil  and  gas 
development  in  Alternative  B  affect  broad  areas  of  land  throughout  the  Planning  Area,  so  the  reductions 
in  tax  revenues  would  likely  affect  all  communities  that  currently  produce  oil  and/or  gas. 

Consistency  with  Adopted  County  Land  Use  Plans 

As  described  under  Alternative  A,  the  BLM  takes  practical  steps  to  resolve  any  identified  conflicts 
between  federal  and  local  plans.  Under  Alternative  B,  increased  restrictions  on  oil  and  gas  development 
could  be  perceived  as  a  conflict  with  the  Flot  Springs  County  Land  Use  Plan,  which  expresses  concern 
about  growing  federal  and  state  regulation  on  public  lands  that  may  slow  or  hinder  economic 
development.  Alternative  B  would  not  conflict  with  the  adopted  land  use  plans  of  Big  Florn,  Park,  or 
Washakie  counties. 

Impacts  on  Quality  of  Life  and  Local  Culture 

As  described  under  Alternative  A,  quality  of  life  for  the  people  who  live  in  the  Planning  Area  depends  on 
continued  economic  opportunities  as  well  as  features  of  the  natural  landscape.  Alternative  B  would 
reduce  economic  opportunities,  but  would  also  result  in  decreased  air  pollution  and  other  adverse 
environmental  impacts  associated  with  development  (e.g.,  oil  and  gas)  compared  to  Alternative  A. 

As  noted  under  Alternative  A,  residents  generally  support  multiple-use  of  BLM  lands,  including  the 
development  of  mineral  and  energy  resources,  livestock  grazing  authorizations,  continued  access  of  BLM 
lands  for  recreation,  and  conservation  of  wildlife  and  native  vegetation.  Alternative  B  would  continue 
the  BLM's  current  practice  of  allowing  multiple-uses,  but  would  prioritize  resource  conservation  over 
resource  uses  such  as  oil  and  gas  development.  This  may  be  inconsistent  with  the  culture  advocated  by 
some  interest  groups  (e.g.,  oil  and  gas  interests,  livestock  ranchers)  and  may  promote  the  culture 
advocated  by  others  (e.g.,  wilderness  advocates). 

Under  this  alternative,  continued  development  of  oil  and  gas  wells,  ROWs,  and  other  human-made 
structures  on  the  landscape  would  continue  to  result  in  adverse  impacts  to  nonmarket  values  associated 
with  open  space  and  the  environment.  Flowever,  because  this  alternative  emphasizes  resource 
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conservation,  the  magnitude  of  these  decreases  would  be  less  than  historic  trends  and  less  than  under 
Alternative  A. 

From  a  distributional  perspective,  the  withdrawal  of  livestock  grazing  areas  in  Alternative  B  would  result 
in  a  substantial  impact  on  a  substantial  number  of  allotments,  and  potentially  on  a  substantial  number 
of  livestock  operators.  BLM  currently  allows  grazing  on  673  allotments  in  the  Planning  Area.  Livestock 
grazing  withdrawals  on  these  allotments  would  result  in  the  loss  of  at  least  half  the  AUMs  on  44  percent 
of  the  allotments,  the  loss  of  at  least  three-quarters  of  the  AUMs  on  25  percent  of  allotments,  and  the 
loss  of  nine-tenths  or  more  of  the  AUMs  on  15  percent  of  the  allotments  in  the  Planning  Area. 
Furthermore,  the  losses  in  Alternative  B  would  affect  allotments  in  all  size  categories,  and  allotments 
spread  over  the  entire  Planning  Area.  Some  ranchers  may  be  able  to  continue  operating,  albeit  at  a 
reduced  level,  by  using  more  state  and  private  land.  Flowever,  many  ranchers  may  be  forced  to  cut  back 
their  operations,  sell  their  ranch  to  another  operator  (consolidate  operations),  or  find  alternative  ways 
to  make  a  living.  This  would  certainly  result  in  substantial  impacts  on  individual  ranchers,  and 
depending  on  potential  "cascade"  effects,  could  also  result  in  accelerated  subdivision  of  ranch  land, 
sales  of  ranch  land  to  residential  developers,  development  of  "ranchette"  parcels,  and  the  resulting 
conversion  of  ranch  land  to  residential  areas.  Flowever,  as  noted  above,  the  failure  of  individual 
operators  does  not  necessarily  mean  that  the  operation  will  cease  to  exist  or  will  immediately  be 
developed  into  residential  or  ranchette  parcels. 

Alternative  C 

Impacts  on  Population 

Under  Alternative  C,  activities  on  BLM-administered  land  and  mineral  estate  related  to  oil  and  gas, 
livestock  grazing,  and  recreation  would  support  an  average  of  1,631  full-time  and  part-time  jobs  per 
year  (Table  4-37),  which  represents  approximately  4.4  percent  of  total  employment  in  the  Planning  Area 
using  2011  employment  statistics.  Compared  to  Alternative  A,  which  essentially  represents  the 
continuation  of  current  trends.  Alternative  C  would  result  in  an  increase  of  111  jobs  (approximate  7 
percent  increase),  or  approximately  0.3  percent  of  employment  using  2011  employment  statistics. 

These  job  increases  would  be  associated  with  increased  development  of  oil  and  gas  resources. 

An  increase  in  employment  opportunities  may  result  in  an  increase  in  population  in  the  Planning  Area  as 
people  are  drawn  to  the  new  jobs.  The  expected  magnitude  of  any  such  increase  would  be  similar  to 
the  magnitude  of  employment  gained,  as  new  employees  move  to  the  area  with  their  families. 

As  shown  in  Section  4.8.2  Economic  Conditions,  approximately  79  percent  of  the  job  opportunities  from 
activities  analyzed  using  the  IMPLAN  model  would  be  related  to  oil  and  gas  development  and  production 
(1,289  jobs).  Livestock  grazing  would  contribute  approximately  11  percent  of  the  job  opportunities  (184 
jobs),  and  recreation  would  contribute  approximately  10  percent  (158).  These  jobs  would  be  dispersed 
geographically  across  the  Planning  Area  as  described  under  Alternative  A.  The  average  annual  number 
of  jobs  supported  by  recreation  activities  and  livestock  grazing  would  be  the  same  as  Alternative  A; 
however,  average  annual  jobs  supported  by  oil  and  gas  would  increase  by  approximately  10  percent 
compared  to  Alternative  A. 

Overall,  Alternative  C  would  result  in  more  job  opportunities  and  may  result  in  increased  population 
compared  to  the  other  alternatives.  Although  Alternative  C  would  result  in  increased  job  opportunities 
and  population  compared  to  the  other  alternatives,  it  would  still  not  considerably  alter  the  relative 
distribution  of  job  opportunities  or  substantially  affect  population  increase  or  movement  in  the  region 
due  to  the  factors  described  under  Alternative  A. 
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Impacts  on  Housing  and  Community  Services 

Alternative  C  may  result  in  increased  population  leading  to  higher  demand  for  housing  and  community 
services  compared  to  alternatives  A,  B,  and  D.  Alternative  C  would  result  in  a  greater  tax  base  for 
providing  these  services,  as  described  in  Section  4.8.2  Economic  Conditions.  The  geographic  distribution 
of  these  changes  is  not  possible  to  predict  because  higher  tax  revenues  in  specific  jurisdictions  would  be 
driven  by  undetermined  well  locations.  Oil  and  gas  occurs  throughout  the  basin,  and  the  RFD  does  not 
predict  specific  well  locations. 

An  increase  in  population  sometimes  results  in  population  growth  that  overwhelms  the  ability  of  town 
or  county  governments  to  provide  services.  This  is  not  expected  to  occur  as  a  result  of  the  BLM's  actions 
under  Alternative  C,  for  several  reasons.  First,  the  estimated  increase  would  be  spread  over  a  relatively 
large  area  (four  counties)  and  would  likely  "ramp  up"  over  a  relatively  long  time  period.  Second,  based 
on  county  land  use  plans  and  information  from  city  planning  departments,  rising  population  (at  least  on 
this  scale)  would  not  lead  to  the  inability  to  provide  infrastructure  or  community  services.  Several 
planning  documents  refer  to  the  issue  or  problem  of  declining  population,  especially  working-age 
population,  and  recommend  increasing  the  use  of  public  lands  for  development  of  oil  and  gas  and  other 
industries  that  can  provide  jobs.  This  implies  that  the  supply  of  infrastructure  and  services  exceeds  the 
demand.  This  conclusion  is  also  consistent  with  the  descriptions  of  the  infrastructure  in  counties' 
planning  documents  (e.g.,  the  Big  Florn  County  Land  Use  Plan,  which  describes  the  service  capacity  for 
each  of  the  towns  in  Big  Florn  County  for  water,  wastewater,  and  other  services  and,  in  virtually  all 
cases,  concludes  there  is  plenty  of  available  capacity).  The  primary  concerns  regarding  the  availability  of 
community  services  relate  to  the  way  in  which  new  land  is  developed  (spatial  density  or  boom/bust 
cycles),  rather  than  the  total  quantity  of  new  development.  Alternative  C  would  not  affect  the  spatial 
density  of  development,  nor  would  it  make  boom/bust  cycles  more  likely  or  substantially  more  severe. 
As  a  result.  Alternative  C  would  not  likely  have  substantial  effects  on  the  ability  of  local  governments  to 
provide  services. 

Consistency  with  Adopted  County  Land  Use  Plans 

Similar  to  the  other  alternatives,  the  BLM  takes  practical  steps  to  resolve  any  identified  conflicts 
between  federal  and  local  plans.  The  increased  pace  of  oil  and  gas  development  under  Alternative  C 
may  be  perceived  as  creating  a  conflict  with  the  Big  Florn  County  Land  Use  Plan,  as  this  plan  identifies  a 
need  to  diversify  the  region's  economy,  pointing  to  the  idea  that  it  relies  relatively  heavily  on  mining  and 
public  sector  activities.  Flowever,  the  county  has  other  policy  instruments  to  encourage  economic 
diversification  and  the  BLM's  actions  under  Alternative  C  would  not  likely  limit  the  county's  ability  to  use 
these  other  instruments.  As  a  result,  there  would  not  likely  be  a  conflict  with  the  Big  Florn  County  Land 
Use  Plan.  Alternative  C  would  not  conflict  with  the  adopted  land  use  plans  of  Flot  Springs,  Park,  or 
Washakie  counties. 

Impacts  on  Quality  of  Life  and  Local  Culture 

Alternative  C  would  increase  economic  opportunities  in  the  Planning  Area  more  than  alternatives  A,  B, 
and  D,  which  may  result  in  beneficial  impacts  on  quality  of  life.  Flowever,  Alternative  C  may  also  result 
in  adverse  impacts  to  air  quality,  wildlife,  and  other  resources  that  improve  quality  of  life  related  to 
natural  characteristics. 

Alternative  C  would  prioritize  the  use  of  resources  such  as  oil  and  gas  development  over  the 
conservation  of  resource  such  as  air  quality  and  wildlife.  This  management  approach  would  be 
consistent  with  the  culture  advocated  by  some  interest  groups  (e.g.,  oil  and  gas  interests)  and  would  be 
inconsistent  with  the  culture  advocated  by  others  (e.g.,  wilderness  advocates). 
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Under  this  alternative,  continued  development  of  oil  and  gas  wells,  ROWs,  and  other  human-made 
structures  on  the  landscape  would  continue  to  result  in  decreases  in  nonmarket  values  associated  with 
open  space  and  the  environment.  However,  because  this  alternative  emphasizes  resource  use  and 
development,  the  magnitude  of  these  decreases  would  be  greater  than  historic  trends  and  greater  than 
under  the  other  alternatives.  Under  this  alternative,  subdivision  of  ranch  land  and  related  development 
and  sale  of  "ranchette"  parcels  would  continue  and  would  result  in  impacts  similar  to  Alternative  A.  This 
continuation  would  generally  be  in  line  with  historic  trends,  because  Alternative  C  would  have  relatively 
little  impact  on  the  economics  of  ranching. 

Alternative  D 

Impacts  on  Population 

Under  Alternative  D,  activities  on  BLM-administered  land  and  mineral  estate  related  to  oil  and  gas, 
livestock  grazing,  and  recreation  would  support  an  average  of  1,478  full-time  and  part-time  jobs  per 
year  (Table  4-37),  which  represents  approximately  4.0  percent  of  total  employment  in  the  Planning  Area 
using  2011  employment  statistics.  Compared  to  Alternative  A,  which  essentially  represents  the 
continuation  of  current  trends.  Alternative  D  would  result  in  a  decrease  of  42  jobs  (approximate  3 
percent  decrease),  or  approximately  0.1  percent  of  year  2011  employment.  Most  of  these  job  decreases 
would  be  associated  with  decreased  development  of  oil  and  gas  resources. 

As  shown  in  Section  4.8.2  Economic  Conditions,  approximately  77  percent  of  the  job  opportunities  from 
activities  analyzed  using  the  IMPLAN  model  would  be  related  to  oil  and  gas  development  and  production 
(1,135  jobs).  Livestock  grazing  would  contribute  approximately  13  percent  of  the  job  opportunities  (185 
jobs),  and  recreation  would  contribute  approximately  11  percent  (158).  (Note  that  due  to  rounding, 
these  sector-level  figures  do  not  necessarily  match  the  total  reported  above.)  These  jobs  would  be 
dispersed  geographically  across  the  Planning  Area,  as  described  under  Alternative  A.  The  average 
annual  number  of  jobs  supported  by  recreation  activities  and  livestock  grazing  would  be  identical  to  that 
under  Alternative  A;  however,  average  annual  jobs  supported  by  oil  and  gas  would  decrease  by 
approximately  4  percent  compared  to  Alternative  A. 

Overall,  Alternative  D  would  result  in  a  slight  decrease  in  job  opportunities  and,  therefore,  may  result  in 
a  slight  decrease  in  population  compared  to  Alternative  A.  Alternative  D  would  result  in  more  job 
opportunities  than  Alternative  B,  but  less  than  Alternative  C.  Because  the  change  in  population  and 
employment  would  be  very  small,  spread  over  time,  and  spread  throughout  the  Planning  Area, 
Alternative  D  would  not  considerably  alter  the  relative  distribution  of  job  opportunities  or  substantially 
affect  population  increase  or  movement. 

Impacts  on  Housing  and  Community  Services 

Alternative  D  may  result  in  a  small  decrease  in  population  compared  to  Alternative  A,  which  may  result 
in  a  small  decrease  in  demand  for  housing  and  community  services.  Alternative  D  would  also  result  in  a 
slightly  reduced  tax  base  from  oil  and  gas  production  (about  6  percent)  for  providing  community 
services,  as  described  in  Section  4.8.2  Economic  Conditions.  Geographically,  the  change  in  job 
opportunities— and  related  impacts  on  housing  and  community  services— would  be  spread  across  the 
Planning  Area  and  would  be  spread  over  time. 
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Consistency  with  Adopted  County  Land  Use  Plans 

Similar  to  the  other  alternatives,  the  BLM  takes  practical  steps  to  resolve  any  identified  conflicts 
between  federal  and  local  plans.  Alternative  D  continues  the  BLM's  historical  policy  of  balanced 
resource  conservation  and  development,  which  encourages  diversified  economic  activities  by  providing 
opportunities  for  developers  to  extract  resources  (e.g.,  oil  and  gas  extraction)  as  well  as  develop 
industries  that  are  sustainable  in  the  very  long  term  (e.g.,  renewable  energy).  Alternative  D  does  not 
conflict  with  the  adopted  land  use  plans  of  Big  Horn,  Hot  Springs,  Park,  or  Washakie  counties. 

Impacts  on  Quality  of  Life  and  Local  Culture 

Alternative  D  would  provide  economic  opportunities  in  the  Planning  Area  very  similar  to,  although 
slightly  less  than.  Alternative  A.  Alternative  D  would  also  result  in  some  beneficial  impacts  to  air  quality, 
wildlife,  and  other  resources  that  improve  quality  of  life  related  to  natural  characteristics.  The  balanced 
management  approach  under  Alternative  D  could  increase  the  quality  of  life  in  the  long  term  and 
increase  the  economic  viability  and  sustainability  of  communities. 

Alternative  D  would  balance  the  use  of  resources  such  as  oil  and  gas  reserves  with  the  conservation  of 
resources  such  as  air  quality,  open  space,  and  wildlife  habitat.  Alternative  D  balances  the  culture 
advocated  by  some  interest  groups  (e.g.,  oil  and  gas  interests)  with  those  of  others  (e.g.,  wilderness 
advocates).  Alternative  D  provides  for  resource  development  and  associated  job  opportunities  while 
managing  for  nonmarket  values  associated  with  open  space  and  natural  characteristics. 

Under  this  alternative,  subdivision  of  ranch  land  and  related  development  and  sale  of  "ranchette" 
parcels  would  continue  and  would  result  in  impacts  similar  to  Alternative  A.  This  continuation  would 
generally  be  in  line  with  historic  trends,  because  Alternative  D  would  have  relatively  little  impact  on  the 
economics  of  ranching. 

Alternative  E 

Impacts  on  Population 

Under  Alternative  E,  activities  on  BLM-administered  land  and  mineral  estate  related  to  oil  and  gas, 
livestock  grazing,  and  recreation  would  support  an  average  of  761  full-time  and  part-time  jobs  per  year, 
which  represents  approximately  2.1  percent  of  total  employment  in  the  Planning  Area  counties  as  of 
2011  (Table  4-37).  Although  Alternative  E  places  additional  restrictions  on  energy  development  in 
greater  sage-grouse  Key  Habitat  Areas  in  comparison  to  Alternative  B,  it  is  not  expected  to  result  in  a 
perceptible  change  in  the  number  of  jobs  supported  by  oil  and  gas,  livestock  grazing,  and  recreation  in 
comparison  to  that  alternative  (for  additional  details,  please  see  Leasable  Minerals  -  Oil  and  Gas, 
Recreation,  and  Livestock  Grazing  Management).  Therefore,  impacts  on  population  would  be  the  same 
as  those  described  under  Alternative  B,  which  would  include  a  decrease  of  759  jobs  (approximate  50 
percent  decrease)  compared  to  Alternative  A.  Using  2011  employment  statistics,  these  job  losses 
represent  approximately  2  percent  of  total  employment  in  the  Planning  Area  counties. 

A  decrease  in  employment  opportunities  may  result  in  a  decrease  in  population  in  the  Planning  Area  as 
people  may  leave  the  area  to  seek  employment  elsewhere.  As  with  the  other  alternatives,  the  expected 
magnitude  of  any  such  decrease  would  be  similar  to  the  magnitude  of  employment  loss  but  would  be 
lower  since  some  people  (e.g.,  retired  people)  survive  on  unearned  income  and  do  not  depend  directly 
on  employment  for  economic  well-being. 

Approximately  62  percent  of  the  job  opportunities  from  activities  analyzed  using  the  IMPLAN  model 
would  be  related  to  oil  and  gas  development  and  production  under  Alternative  E  (470  jobs).  Livestock 
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grazing  would  contribute  approximately  18  percent  of  the  job  opportunities  (133  jobs),  and  recreation 
would  contribute  approximately  21  percent  (158  jobs).  These  jobs  may  be  dispersed  across  the  Planning 
Area;  however,  those  cities  with  a  higher  concentration  of  oil  and  gas  support  activities  businesses,  as 
well  as  housing  centers  for  oil  and  gas  workers,  could  experience  greater  impacts. 

Impacts  on  Housinp  and  Community  Services 

Anticipated  population  and  tax  revenue  decreases  under  Alternative  E  are  similar  to  Alternative  B  and 
greater  than  under  the  other  alternatives;  resulting  impacts  on  housing  and  community  services  would 
be  the  same  as  described  under  Alternative  B.  This  population  decrease  may  result  in  reduced  demand 
for  housing  and  community  services  compared  to  existing  conditions.  Alternative  E  would  result  in  a 
reduced  tax  base  for  providing  community  services  similar  to  that  described  under  Alternative  B  (see 
Economic  Conditions  for  additional  information).  The  exact  geographic  distribution  of  these  changes  is 
not  possible  to  predict  because  tax  losses  in  specific  jurisdictions  would  be  driven  by  undetermined  well 
locations;  however,  the  restrictions  on  oil  and  gas  development  under  Alternative  E  affect  broad  areas 
of  land  throughout  the  Planning  Area,  so  the  reductions  in  tax  revenues  would  likely  affect  all 
communities  that  currently  produce  oil  and/or  gas. 

Consistency  with  Adopted  County  Land  Use  Plans 

BLM  takes  practical  steps  to  resolve  any  identified  conflicts  between  federal  and  local  plans.  The  Hot 
Springs  County  Land  Use  Plan  expresses  concern  about  growing  federal  and  state  regulation  on  public 
lands  that  may  slow  or  hinder  economic  development.  Similar  to  Alternative  B,  but  to  a  greater  extent 
due  to  additional  conservation  measures  for  greater  sage-grouse,  restrictions  on  oil  and  gas 
development  under  Alternative  E  could  be  perceived  as  a  conflict  with  the  Hot  Springs  County  Land  Use 
Plan.  Alternative  E  would  not  conflict  with  the  adopted  land  use  plans  of  Big  Horn,  Park,  or  Washakie 
counties.  These  plans  simultaneously  advocate  both  the  economic  use  of  lands  and  open  spaces  and 
the  preservation  of  wildlife  habitat. 

Impacts  on  Quality  of  Life  and  Local  Culture 

In  general,  quality  of  life  impacts  would  be  the  same  as  those  described  under  Alternative  B.  Quality  of 
life  for  the  people  who  live  in  the  Planning  Area  is  closely  interconnected  with  continued  economic 
opportunities  as  well  as  features  of  the  natural  landscape.  Alternative  E  would  reduce  economic 
opportunities  from  oil  and  gas  development  and  livestock  grazing,  but  would  also  result  in  decreased  air 
pollution  and  other  adverse  environmental  impacts  associated  with  development  compared  to  the 
other  alternatives. 

Residents  generally  support  multiple-use  of  BLM-administered  lands,  including  the  development  of 
mineral  and  energy  resources,  livestock  grazing  authorizations,  continued  access  to  BLM-administered 
lands  for  recreation,  and  conservation  of  wildlife  and  native  vegetation.  Alternative  E  would  continue 
BLM's  current  practice  of  allowing  multiple-uses,  but  would  prioritize  resource  conservation  over 
resource  uses  such  as  oil  and  gas  development  and  livestock  grazing.  This  resource  conservation  focus 
would  be  especially  evident  in  areas  like  the  Greater  Sage-Grouse  Key  Habitat  Areas  ACEC,  where  many 
resource  use  activities  would  be  restricted  or  prohibited.  This  may  be  inconsistent  with  the  culture 
advocated  by  some  interest  groups  (e.g.,  oil  and  gas  interests,  livestock  ranchers)  and  may  promote  the 
culture  advocated  by  others  (e.g.,  wilderness  advocates). 

Under  Alternative  E,  the  continued  development  of  oil  and  gas  wells,  ROWs,  and  other  human-made 
structures  on  the  landscape  would  continue  to  result  in  adverse  impacts  to  nonmarket  values  associated 
with  open  space  and  the  environment.  However,  because  this  alternative  emphasizes  resource 
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conservation,  the  magnitude  of  these  decreases  would  be  less  than  under  the  other  alternatives  and 
less  than  overall  historic  trends. 

The  withdrawal  of  a  large  portion  of  the  Planning  Area  from  livestock  grazing  under  Alternative  E  would 
result  in  the  same  adverse  impacts  on  allotments  and  livestock  operators  as  described  under  Alternative 
B,  including  potential  reductions  in  operations  and  ranch  consolidations  and/or  sales. 

As  under  Alternative  B,  residents  of  the  Planning  Area  would  be  affected  by  restrictions  to  recreational 
opportunities  beyond  what  is  reflected  in  Economic  Conditions.  This  is  because  the  economic  impacts  of 
recreational  activities  only  capture  changes  to  non-resident  recreation  that  would  affect  expenditures 
made  in  the  Planning  Area.  In  addition  to  affects  from  non-resident  expenditures,  seasonal  travel 
restrictions  in  greater  sage-grouse  Key  Habitat  Areas  and  other  wildlife  habitats  under  Alternative  E 
would  limit  motorized  vehicle  use  in  those  areas  for  all  recreationists  on  BLM-administered  land,  and  in 
effect  favor  primitive  recreational  uses;  these  effects  would  be  the  same  as  under  Alternative  B. 

Alternative  F 

Impacts  on  Population 

Under  Alternative  F,  activities  on  BLM-administered  land  and  mineral  estate  related  to  oil  and  gas, 
livestock  grazing,  and  recreation  would  support  an  average  of  1,477  full-time  and  part-time  jobs  per 
year  (Table  4-39),  which  represents  approximately  4.0  percent  of  total  employment  in  the  Planning  Area 
counties  using  2011  employment  statistics.  Compared  to  Alternative  A,  which  essentially  represents 
the  continuation  of  current  trends.  Alternative  F  would  result  in  a  decrease  of  43  jobs  (approximate 
3  percent  decrease),  or  approximately  0.1  percent  of  year  2011  employment.  These  job  decreases 
would  be  associated  with  decreased  development  of  oil  and  gas  resources. 

As  shown  in  Economic  Conditions,  approximately  77  percent  of  the  job  opportunities  from  activities 
analyzed  using  the  IMPLAN  model  would  be  related  to  oil  and  gas  development  and  production  (1,134 
jobs).  Livestock  grazing  would  contribute  approximately  13  percent  of  the  job  opportunities  (185  jobs), 
and  recreation  would  contribute  approximately  11  percent  (158).  (Note  that  due  to  rounding,  these 
sector-level  figures  do  not  necessarily  match  the  total  reported  in  Table  4-40.)  These  jobs  would  be 
dispersed  geographically  across  the  Planning  Area,  as  described  under  Alternative  A.  In  comparison  to 
Alternative  A,  the  average  annual  number  of  jobs  supported  by  recreation  activities  and  livestock 
grazing  would  be  nearly  the  same,  while  the  number  of  jobs  supported  by  oil  and  gas  would  decrease  by 
approximately  4  percent. 

Alternative  F  would  result  in  a  slight  decrease  in  job  opportunities  compared  to  Alternative  A,  potentially 
causing  a  slight  decrease  in  population.  Because  the  change  in  population  and  employment  would  be 
very  small,  spread  over  time,  and  spread  throughout  the  Planning  Area,  Alternative  F  would  not 
considerably  alter  the  relative  distribution  of  job  opportunities  or  substantially  affect  population 
increase  or  movement.  However,  it  should  be  noted  that  the  ability  to  draw  definitive  conclusions  for 
the  relationship  between  job  opportunities  and  population  among  the  alternatives  may  be  limited,  to  a 
degree,  by  the  input-output  nature  of  the  IMPLAN  model. 

Impacts  on  Housing  and  Community  Services 

Alternative  F  may  result  in  a  small  decrease  in  population  compared  to  Alternative  A,  which  may  in  turn 
decrease  the  demand  for  housing  and  community  services.  Alternative  F  would  also  result  in  a  slightly 
reduced  tax  base  from  oil  and  gas  production  compared  to  Alternative  A.  Geographically,  the  change  in 
job  opportunities— and  related  impacts  on  housing  and  community  services— would  be  spread  across 
the  Planning  Area  and  would  be  spread  over  time. 
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Consistency  with  Adopted  County  Land  Use  Plans 

Similar  to  the  other  alternatives,  the  BLM  would  take  practical  steps  to  resolve  any  identified  conflicts 
between  federal  and  local  plans.  Similar  to  Alternative  D,  Alternative  F  would  continue  BLM's  historical 
policy  of  balanced  resource  conservation  and  development,  but  with  slightly  greater  emphasis  on 
resource  conservation  in  greater  sage-grouse  PHMAs.  In  general.  Alternative  F  encourages  diversified 
economic  activities  by  providing  opportunities  for  developers  to  extract  resources  (e.g.,  oil  and  gas 
extraction),  as  well  as  develop  industries  that  are  sustainable  in  the  very  long  term  (e.g.,  renewable 
energy).  Alternative  F  would  not  conflict  with  the  adopted  land  use  plans  of  Big  Florn,  Flot  Springs,  Park, 
or  Washakie  counties.  These  plans  simultaneously  advocate  both  the  economic  use  of  lands  and  open 
spaces,  as  well  as  the  preservation  of  wildlife  habitat. 

Impacts  on  Quality  of  Life  and  Local  Culture 

Economic  opportunities  in  the  Planning  Area  under  Alternative  F  would  be  slightly  less  than  under 
Alternative  A.  Alternative  F  would  also  result  in  greater  beneficial  effects  to  air  quality,  wildlife,  and 
other  resources  that  improve  quality  of  life  related  to  natural  characteristics  than  under  alternatives  A 
or  C. 

Alternative  F  employs  a  balanced  management  approach  and  would  continue  BLM's  current  practice  of 
allowing  multiple-uses  of  public  lands,  as  opposed  to  a  single  species  management.  Flowever,  under 
Alternative  F,  additional  measures  related  to  the  conservation  of  resources  (particularly  in  greater  sage- 
grouse  PFIMAs)  would  place  additional  emphasis  on  wildlife  habitat  concerns  over  economic 
development  compared  to  management  under  alternatives  A  or  D. 

Under  this  alternative,  subdivision  of  ranch  land  and  related  development  and  sale  of  "ranchette" 
parcels  would  continue  and  would  result  in  impacts  similar  to  those  of  alternatives  A  and  D,  although 
some  uncertainty  exists  on  the  effects  of  this  alternative  on  ranchers,  due  to  the  added  restrictions 
when  compared  to  Alternative  D.  This  continuation  would  generally  be  in  line  with  historic  trends. 

4.8.2  Economic  Conditions 

This  section  addresses  the  potential  for  the  alternatives  to  result  in  impacts  on  economic  conditions  in 
the  Planning  Area,  including  direct,  indirect,  short-term,  and  long-term  impacts.  Laws,  executive  orders, 
regulations,  policies,  and  guidance  considered  in  the  analysis  of  economic  conditions  are  identified  in 
Appendix  B. 

Potential  impacts  include  changes  in  regional  economic  output,  employment,  and  earnings,  and  in  tax 
revenues  for  the  local,  state,  and  federal  governments.  The  economic  modeling  analysis  assumes  direct 
and  indirect  impacts  occur  simultaneously  even  though  in  reality  these  impacts  may  take  time  to  work 
their  way  through  the  economic  sectors  in  the  analysis  area.  For  example,  an  action  to  permit  gas 
exploration  and  production  may  result  in  the  direct  infusion  of  money  into  several  economic  sectors  and 
indirect  infusions  into  related  sectors,  such  as  retail,  accommodation,  and  food  services  and  education 
and  other  social  services.  In  economic  modeling,  these  impacts  would  be  assumed  to  occur 
instantaneously.  Continued  direct  infusion  of  money  into  the  Planning  Area's  economy  created  by  the 
decision  to  lease  oil  and  gas  would  be  analyzed  over  the  life  of  the  project,  which  in  this  case  is  likely  to 
represent  a  multi-year  period  of  production.  As  a  result,  the  analysis  of  impacts  to  economic  conditions 
is  designed  to  account  for  the  economic  activity  produced  by  planning  decisions  over  time.  The  impacts 
are  estimated  on  an  annual  basis  through  2028  based  on  the  estimated  annual  direct  impact  of  the 
alternatives. 
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4.8.2. 1  Methods  and  Assumptions 

The  analysis  in  this  section  is  based  on  the  IMPLAN  model  as  described  at  the  beginning  of  the 
Socioeconomic  Resources  section.  IMPLAN  focuses  on  employment  and  labor  earnings  and  does  not 
explicitly  address  non-labor  income  such  as  transfer  payments  (e.g.,  Social  Security),  investment 
earnings,  or  rent.  As  a  result,  the  focus  of  this  analysis  is  limited  to  the  segment  of  the  economy  that  is 
based  on  work-related  income.  The  effects  of  non-labor  income  should  be  considered  when 
interpreting  the  results  of  the  IMPLAN  model  as  substantial  portions  of  income  in  some  locations  in  the 
Planning  Area  come  from  non-labor  income  (e.g..  Park  County  where  nearly  40  percent  of  personal 
income  is  from  non-labor  income). 

Assumptions  used  in  this  analysis  include  the  following: 

•  Employment,  earnings,  and  output  are  indicators  of  economic  and  population  change. 

•  BLM-influenced  activities  alter  economic  conditions.  Economic  benefits  to  the  Planning  Area 
accrue  from  BLM-influenced  activities,  such  as  oil  and  natural  gas  development,  livestock 
grazing,  and  recreation.  Economic  benefits  to  the  Planning  Area  also  accrue  from  wildlife 
grazing,  to  the  extent  that  wildlife  grazing  contributes  to  the  availability  of  and  demand  for 
recreational  activities.  Conversely,  the  possibility  of  economic  losses  to  the  Planning  Area  due 
to  BLM-influenced  activities  is  recognized  and  evaluated. 

•  Indirect  and  induced  benefits  due  to  minerals,  livestock  grazing,  and  recreation  can  reasonably 
be  estimated  by  the  IMPLAN  model.  (The  IMPLAN  production  coefficients  were  modified  to 
reflect  the  interaction  of  producing  sectors  in  the  Planning  Area.) 

•  Recreation-related  expenditures  by  residents  occur  in  the  region,  but  do  not  represent  new 
money  coming  into  the  Planning  Area;  therefore,  the  analysis  of  economic  impacts  from 
recreation  considers  only  recreation  expenditures  of  nonresidents  in  the  four-county  Planning 
Area.  In  other  words,  there  is  a  multiplier  effect  associated  with  nonresident  recreation-related 
spending  because  it  results  in  an  input  of  new  money  into  the  Planning  Area.  By  comparison,  it 
is  assumed  that  recreation-related  expenditures  of  people  who  live  within  the  Planning  Area 
would  generally  be  spent  within  the  area  (although  not  necessarily  on  the  same  activities),  given 
the  set  of  possible  management  actions  represented  by  the  range  of  alternatives  analyzed. 

•  The  analysis  of  direct  and  indirect  impacts  associated  with  oil  and  gas  activity  considers  only 
activities  on  BLM-administered  surface  and  federal  mineral  estate.  The  cumulative  analysis 
considers  activities  on  state  and  fee  land  and  mineral  estate. 

•  For  livestock  grazing,  the  analysis  reflects  a  "worst-case"  assumption  that  all  acres  impacted  by 
surface-disturbing  actions  (from  all  the  sources  listed  in  Appendix  T)  are  lands  currently 
permitted  for  grazing;  thus,  the  number  of  acres  available  for  grazing  in  2027  is  the  number  of 
acres  available  under  each  alternative,  minus  acres  that  are  affected  in  the  long  term  by  surface- 
disturbing  actions  (and  withdrawals).  In  addition,  the  analysis  of  grazing  reflects  the  assumption 
that  surface-disturbing  actions  occur  at  a  constant  rate  over  time. 

•  For  livestock  grazing,  the  analysis  of  baseline  AUMs  available  and  reductions  in  AUMs  is  adjusted 
for  the  ratio  of  authorized  use  to  active  use,  which  is  calculated  based  on  the  long-term  average 
of  authorized  and  active  (use)  AUMs  for  the  Planning  Area  from  1988  to  2012.  This  long-term 
average  is  64  percent.  Appendix  Q  contains  additional  details  regarding  this  adjustment. 

The  pace  and  timing  of  economic  development  in  the  Planning  Area  depends  on  many  factors  beyond 
BLM  management.  These  include  national  and  international  energy  demand,  supply,  and  prices; 
operator  business  strategies;  production  conditions  within  the  Planning  Area;  and  demand  and  supply 
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for  agricultural  products.  Because  the  future  pace  of  development  in  the  Planning  Area  is  unknown,  this 
analysis  assumes  a  relatively  constant  rate  of  development.  Therefore,  actual  impacts  may  differ  if  the 
rate  of  development  changes  substantially  (e.g.,  there  may  be  boom  and  bust  type  short-term  impacts 
that  would  differ  from  long-term  impacts). 

The  IMPLAN  production  coefficients  were  modified  to  reflect  the  interaction  of  producing  sectors  in  the 
Planning  Area.  As  a  result,  the  calibrated  model  does  a  better  job  of  generating  multipliers  and  the 
subsequent  impacts  that  reflect  the  interaction  between  and  among  the  sectors  in  the  Planning  Area, 
compared  to  a  model  using  unadjusted  national  coefficients.  Specifically,  worker  productivity  in  oil  and 
gas  production  is  higher  in  Wyoming  and  more  of  the  hay  used  for  livestock  feed  is  produced  within  the 
region,  compared  with  national  averages.  Key  variables  used  in  the  IMPLAN  model  were  filled  in  using 
data  specific  to  Wyoming,  including  employment  estimates,  labor  earnings,  and  total  industry  output. 

Appendix  Q  describes  the  economic  analysis  method  in  more  detail,  along  with  detailed  assumptions 
and  factors  for  the  analysis. 

4.8.2. 2  Summary  of  Impacts  by  Alternative 

Based  on  the  data  from  the  IMPLAN  model,  as  well  as  qualitative  analysis  from  other  sectors,  output, 
employment,  and  tax  revenues  resulting  from  activities  on  BLM-administered  land  and  mineral  estate 
would  be  highest  under  Alternative  C  and  lowest  under  Alternative  E.  Alternative  A  would  result  in  the 
second-highest  level  of  economic  activity,  and  Alternative  D  the  third-highest. 

The  most  important  drivers  of  economic  activity  influenced  by  BLM  management,  respectively,  are  oil 
and  gas  activity  and  livestock  grazing.  Oil  and  gas  production  would  be  highest  under  Alternative  C, 
followed  by  alternatives  A,  D,  and  F;  the  lowest  oil  and  gas  production  would  occur  under  alternatives  B 
and  E.  It  is  also  worth  pointing  out  that  the  Oil  and  Gas  Management  Areas  proposed  under  alternatives 
C,  D,  and  F  would  facilitate  oil  and  gas  development  by,  among  other  things,  exempting  these  areas  from 
seasonal  development  and  other  restrictions.  This  would  help  operators  to  smooth  their  exploration, 
development  and  production  cycles,  which  would  help  smooth  seasonal  employment  cycles  during  the 
year.  In  alternatives  B  and  E,  where  Oil  and  Gas  Management  Areas  would  not  apply,  seasonal 
restrictions  could  contribute  to  a  seasonal  "boom  and  bust"  cycle  with  some  production,  development 
or  maintenance  workers  being  subject  to  seasonal  access  restrictions. 

Livestock  grazing  closures  and  curtailed  activity,  if  they  occur,  would  result  in  disruptions  and  impacts  to 
the  economic  contribution  of  livestock  grazing  in  the  local  economy  as  well  as  the  social  fabric  of  the 
communities  in  which  they  operate.  Some  jobs  and  associated  earnings  would  be  lost.  This  is 
documented  in  the  tables  in  this  section.  Note  that  if  a  ranch  closes  due  to  the  loss  of  part  of  its  federal 
allotment,  but  its  other  private  assets  (e.g.,  capital  and  land)  are  absorbed  by  another  ranching 
operation,  that  transfer  of  use  from  one  owner  to  another  would  not  generally  be  expected  to  have 
adverse  effects  on  overall  regional  employment.  Flowever,  the  loss  of  the  federal  grazing  land  would 
have  adverse  effects,  and  it  is  those  impacts  that  are  measured  by  the  analysis. 

Economic  activity  from  livestock  grazing  would  be  similar  under  alternatives  A,  C,  D,  and  F,  but 
substantially  lower  under  alternatives  B  and  E.  Additional  restrictions  and  requirements  for  livestock 
grazing  in  PFIMAs  under  Alternative  F  could  result  in  adverse  effects  to  economic  activity  compared  to 
alternatives  A  and  D;  however,  at  present  it  is  not  possible  to  quantify  the  changes  in  livestock  grazing 
economic  activity  that  would  result  from  these  restrictions.  Earnings,  output,  and  employment  from 
recreation  would  be  similar  across  all  the  alternatives. 
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Economic  activity  from  other  sectors  not  modeled  using  IMPLAN,  including  renewable  energy,  locatable 
minerals,  and  salable  minerals,  would  be  greatest  under  alternatives  A,  C,  D,  and  F,  and  lowest  under 
alternatives  B  and  E.  However,  at  present  it  is  not  possible  to  quantify  effects  from  renewable  energy, 
locatable  minerals,  and  salable  minerals. 

Alternative  C  would  result  in  the  highest  earnings  and  employment,  followed  by  alternatives  A,  D,  F,  B, 
and  E.  Table  4-37  includes  additional  information  on  projected  earnings  and  employment  related  to 
activities  on  BLM-administered  areas  to  the  levels  in  2011.  Alternative  A  would  result  in  approximately 
$87  million  in  earnings  and  1,520  jobs  annually  from  BLM-administered  land  and  resources.  Alternatives 
B  and  E  would  generate  about  $38  million  in  earnings  and  763  jobs;  Alternative  C  would  generate 
approximately  $94  million  in  earnings  and  1,631  jobs;  Alternative  D  would  generate  about  $84  million  in 
earnings  and  1,478  jobs;  and  Alternative  F  would  result  in  $84  million  in  earnings  and  1,477  jobs 
annually  from  BLM-administered  land  and  resources. 

It  is  useful  to  compare  the  differences  in  earnings  and  employment  across  alternatives,  not  only  in 
absolute  terms,  but  also  to  the  size  of  the  regional  economy.  The  earnings  associated  with  Alternative  A 
represent  approximately  3.8  percent  of  the  total  earnings  in  the  Planning  Area  counties  compared  to 
2011  earnings  (Table  4-37).  Earnings  associated  with  BLM-administered  lands  under  alternatives  B,  C,  D, 
E,  and  F  constitute  1.7,  4.1,  3.7,  1.7,  and  3.7  percent  of  year  2011  earnings,  respectively.  The  average 
employment  associated  with  activities  on  BLM-administered  land  under  alternatives  A,  B,  C,  D,  E,  and  F 
represents  about  4.1,  2.1,  4.4,  4.0,  2.1,  and  4.0  percent  of  employment  for  counties  in  the  Planning  Area 
in  year  2011,  respectively  (Table  4-37).  This  provides  a  useful  perspective  on  the  relative  importance  of 
BLM-administered  lands  in  the  overall  regional  economy  and  also  shows  that  the  difference  between 
alternatives— relative  to  the  regional  economy— is  small.  For  example,  the  difference  in  employment 
projected  between  alternatives  A  and  B  would  be  just  2.0  percentage  points  of  employment  in  year 
2011  (4.1  minus  2.1),  which  would  certainly  be  noticeable  (it  would  be  as  if  the  unemployment  rate 
increased  by  2.0  percentage  points),  but  would  not  likely  lead  to  wholesale  changes  in  regional 
economic  activity.  The  difference  in  annual  employment  between  alternatives  A  and  F  would  barely  be 
noticeable  in  regional  statistics,  with  a  0.1  percentage  point  change,  which  is  not  likely  noticeable  for 
most  residents  or  workers.  Other  national,  state,  and  regional  policies  and  trends,  such  as  the  value  of 
the  dollar,  federal  fiscal  and  monetary  policy,  and  global  oil  prices,  would  have  a  substantially  larger 
impact  on  economic  activity  in  the  Planning  Area. 

The  data  presented  in  Table  4-37,  as  well  as  the  other  tables  in  this  section  showing  the  results  of  the 
economic  model  analysis,  reflect  direct  and  indirect  impacts  on  economic  conditions.  For  example,  the 
earnings  and  employment  information  in  this  section  include  oil  and  gas,  livestock  grazing,  and 
recreation  sectors  as  well  as  all  other  sectors  that  are  connected  such  as  retail,  food  service,  hotels  and 
other  accommodation  services,  and  social  services  such  as  education  and  health  care.  These  jobs  may 
be  dispersed  across  the  Planning  Area;  however,  those  cities  with  a  higher  concentration  of  oil  and  gas 
support  activities  businesses,  as  well  as  housing  centers  for  oil  and  gas  workers,  could  experience 
greater  impacts. 

4.8.2. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

The  focus  of  the  following  analysis  is  on  the  resource  activities  most  likely  to  be  affected  by  land 
management  decisions,  including  oil  and  gas,  livestock  grazing,  and  recreation.  Management  of 
resource  programs  or  constraints  (as  described  in  the  alternatives)  that  affect  oil  and  gas,  livestock 
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grazing,  and  recreation  (e.g.,  surface-disturbing  activities  that  affect  the  amount  of  land  available  for 
grazing)  are  included  in  the  analysis.  Also  included  are  restrictions  on  ROWs  and  corridors,  since  the 
BLM's  RFD  for  oil  and  gas,  which  provides  estimated  numbers  of  oil  and  gas  wells  and  production, 
incorporates  the  restrictions  on  ROWs  and  corridors.  Restrictions  on  new  ROWs  would  tend  to  be  a 
negligible  factor  in  the  decision  to  develop  additional  oil  and  gas  wells  in  fields  that  are  already 
producing,  but  may  be  an  important  factor  in  a  decision  to  develop  a  new  field. 

Economic  impacts  related  to  other  resources,  such  as  locatable  and  salable  minerals  and  renewable 
energy,  are  addressed  outside  the  framework  of  the  IMPLAN  model.  Impacts  to  economic  conditions 
related  to  renewable  energy  management  actions  are  described  below  for  each  alternative.  For 
locatable  and  salable  minerals,  the  BLM  expects  to  meet  market  demand  and  respond  to  applications  so 
that  the  production  of  these  minerals  would  not  vary  across  the  alternatives  being  considered.  Thus, 
the  sections  below  on  impacts  under  each  alternative  do  not  include  earnings,  jobs,  or  output  related  to 
locatable  or  salable  minerals,  such  as  bentonite.  This  does  not  mean  production  of  these  minerals  or 
other  activities  not  modeled  in  IMPLAN  are  unimportant  (e.g.,  see  Section  3.8.2  Economic  Conditions  in 
Chapter  3  for  information  on  current  employment  and  payroll  from  bentonite  mining  and  processing). 
For  more  information  on  minerals,  refer  to  Section  4.2.1  Locatable  Minerals  and  Section  4.2.7  Salable 
Minerals. 

Under  all  alternatives,  the  BLM  generally  expects  to  meet  market  demand  and  respond  to  applications 
for  locatable  minerals  and  mineral  materials  and  does  not  anticipate  that  the  production  of  these 
minerals  would  vary  across  the  alternatives  being  considered.  The  different  alternatives  include  varying 
restrictions  on  mineral  entry  and  mineral  materials  disposal;  however,  restrictions  may  have  a  minor 
impact  on  overall  economic  conditions  compared  to  current  conditions. 

Changes  in  economic  activity  have  impacts  on  federal,  state,  and  local  tax  revenues.  While  all  sectors  of 
the  economy  contribute  to  tax  revenues,  the  analysis  of  tax  revenue  impacts  focuses  on  oil  and  gas 
production  because  almost  all  of  the  measurable  variation  in  economic  activity  among  alternatives  is 
related  to  oil  and  gas. 

The  focus  of  this  analysis  is  on  regional  earnings  and  output,  employment,  and  tax  revenue,  with  the 
region  defined  as  the  four-counties  in  the  Planning  Area.  The  IMPLAN  model  is  run  at  a  regional  (multi¬ 
county)  scale,  with  the  mathematical  relationships  that  describe  linkages  between  sectors  aggregated  to 
the  four-county  level.  Because  of  this  mathematical  aggregation,  it  is  not  possible  to  identify  total 
economic  impacts  for  an  individual  community.  For  additional  information  on  the  structure  of  the 
IMPLAN  model  and  specific  assumptions  made  for  the  economic  modeling  analysis,  refer  to  Appendix  Q, 
Economic  Impact  Analysis  Methodology. 

Alternative  A 

Impacts  on  Regional  Earnings  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  under  Alternative  A  for  the  modeled  sectors  (oil  and  gas, 
grazing,  and  recreation)  would  average  approximately  $87  million  per  year  between  2009  and  2028,  and 
regional  output  would  average  approximately  $639  million  per  year,  resulting  from  development  and 
activities  on  BLM-administered  land  and  mineral  estate.  The  net  present  value  of  the  stream  of  regional 
output,  discounted  at  a  7  percent  real  discount  rate  (0MB  1992),  would  be  approximately  $7.3  billion 
over  20  years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and  output  by 
alternative. 
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Alternative  A  would  maintain  the  current  management  approach  of  permitting  renewable  energy 
development  on  a  case-by-case  basis.  This  may  result  in  adverse  impacts  by  increasing  uncertainty  for 
individual  firms  considering  developing  renewable  energy  in  the  Planning  Area. 

The  BLM  generally  expects  to  meet  market  demand  for  locatable  minerals  and  mineral  materials  and 
respond  to  applications  consistent  with  current  management.  Alternative  A  would  maintain  the  current 
management  approach  with  respect  to  leasing  of  BLM-administered  lands  for  exploration  and 
development,  and  may  have  little  to  no  change  compared  to  current  conditions. 


Table  4-38.  Average  Annual  Impacts  on  Earnings  and  Output,  by  Sector  and  Alternative 

for  the  Planning  Area 


Sector 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Impacts  on  Annual  Average  Earnings  (millions  of  2011  $) 

Oil  and  Gas 

$77.7 

$31.2 

$85.1 

$75.0 

$31.0 

$74.9 

Livestock  Grazing 

$5.9 

$4.2 

$5.9 

$5.9 

$4.2 

$5.9 

Recreation 

$3.1 

$3.1 

$3.1 

$3.1 

$3.1 

$3.1 

TotaP 

$86.7 

$38.5 

$94.1 

$83.9 

$38.3 

$83.8 

Impacts  on  Annual  Average  Output  (millions  of  2011  $) 

Oil  and  Gas 

$607.7 

$243.5 

$665.1 

$586.2 

$242.7 

$585.8 

Livestock  Grazing 

$19.8 

$14.2 

$19.7 

$19.7 

$14.2 

$19.7 

Recreation 

$11.6 

$11.6 

$11.6 

$11.6 

$11.6 

$11.6 

TotaP 

$639.1 

$269.4 

$696.4 

$617.6 

$268.6 

$617.2 

Impacts  on  Net  Present  Value  of  Output  Over  20  Years  (millions  of  2011  $P 

Oil  and  Gas 

$6,976.6 

$2,795.2 

$7,635.4 

$6,729.6 

$2,786.4 

$6,725.7 

Livestock  Grazing 

$209.4 

$163.1 

$208.7 

$209.3 

$163.1 

$209.4 

Recreation 

$120.0 

$120.0 

$120.0 

$120.0 

$120.0 

$120.0 

TotaP 

$7,306.0 

$3,078.4 

$7,964.1 

$7,059.0 

$3,069.6 

$7,055.0 

Source:  Calculated  using  the  IMPLAN  model,  as  described  In  the  text. 

^Net  present  value  from  2009  to  2028,  discounted  at  7  percent  (rate  from  0MB  1992). 

^Due  to  rounding,  totals  may  not  be  additive. 

IMPLAN  Impact  Analysis  for  Planning  model 

Impacts  on  Employment 

Employment  is  a  function  of  the  level  of  economic  activity  (sales  and  purchases)  among  economic 
sectors.  Thus,  employment  impacts  are  closely  related  to  impacts  on  economic  output.  An  increase  in 
output  implies  an  increase  in  employment  and  vice  versa. 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  A  for  the  modeled  sectors  would 
average  approximately  1,520  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM- 
administered  lands  and  mineral  estate.  The  number  of  jobs  is  expressed  as  "annual  job  equivalents," 
where  one  annual  job  equivalent  (AJE)  represents  12  months  of  employment.  For  example,  one  AJE 
could  represent  two  jobs  for  6  months  each,  or  one  job  for  12  months.  AJEs  may  represent  either  full¬ 
time  or  part-time  jobs.  Table  4-39  provides  a  comparison  of  jobs  by  sector  under  the  alternatives. 
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Average  annual  earnings  per  job  would  differ  for  each  of  these  sectors,  but  would  be  the  same  under  all 
alternatives.  Based  on  the  IMPLAN  model,  earnings  per  job  (expressed  in  year  2011  dollars)  would 
average: 

•  Between  $55,000  and  $65,000  for  jobs  in  oil  and  gas  well  drilling  and  completion. 

•  Between  $61,000  and  $75,000  for  jobs  in  oil  and  gas  production. 

•  Between  $20,000  and  $36,000  for  jobs  associated  with  cattle  and  sheep  grazing. 

•  Between  $19,000  and  $20,000  for  recreation-related  jobs. 


Table  4-39.  Average  Annual  Impacts  on  Employment,  by  Sector  and  Alternative 

for  the  Planning  Area 


Sector 

Number  of  Jobs^ 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Oil  and  Gas 

1,177 

472 

1,289 

1,135 

470 

1,134 

Direct 

614 

246 

672 

592 

245 

591 

Indirect  &  Induced 

563 

226 

617 

543 

225 

543 

Livestock  Grazing 

185 

133 

184 

185 

133 

185 

Direct 

106 

76 

105 

106 

76 

106 

Indirect  &  Induced 

79 

57 

79 

79 

57 

79 

Recreation 

158 

158 

158 

158 

158 

158 

Direct 

131 

131 

131 

131 

131 

131 

Indirect  &  Induced 

27 

27 

27 

27 

27 

27 

TotaP 

1,520 

763 

1,631 

1,478 

761 

1,477 

Direct 

850 

453 

908 

828 

452 

828 

Indirect  &  Induced 

670 

310 

723 

650 

309 

649 

Source:  Calculated  using  the  IMPLAN  model,  as  described  in  the  text. 

^Number  of  Jobs  is  in  annual  Job  equivalents  (AJE),  where  one  AJE  represents  12  months  of  employment.  For  instance,  one  AJE  could  represent 
one  Job  for  12  months,  or  two  Jobs  for  6  months. 

^Due  to  rounding,  totals  may  not  be  additive. 

IMPLAN  Impact  Analysis  for  Planning  model 

Table  4-40  provides  information  on  employment,  disaggregated  by  economic  sector,  that  would  be 
associated  with  activities  on  BLM-administered  land  in  each  alternative.  In  each  table  cell,  the  first 
figure  is  the  comprehensive  impact  (including  indirect  and  induced  impacts  from  related  sectors)  and 
the  second  figure,  in  parentheses,  is  the  direct  impact  only.  In  all  alternatives,  mining  is  the  sector  with 
greatest  employment,  most  of  it  directly  related  to  activities  on  BLM  land.  The  other  leading  sectors  are 
arts,  entertainment,  and  recreation  services;  agriculture  and  agricultural  services;  retail  trade; 
construction;  and  business  services.  With  the  exception  of  business  services,  all  of  these  sectors  would 
see  contributions  from  both  direct  and  indirect/induced  activity. 
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Table  4-40.  Average  Annual  Impacts  on  Employment,  by  Subsector  and  Alternative 

for  the  Planning  Area 


Sector 

Number  of  Jobs^ 

Total  Contribution  (Direct  Contribution)^ 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Agriculture  & 
Agricultural  Services 

139(106) 

100  (76) 

139(105) 

139(106) 

98  (75) 

139(106) 

Mining  (includes  oil 
and  gas  services) 

581  (564) 

233  (226) 

637  (618) 

561  (544) 

232  (225) 

560  (543) 

Utilities 

7(0) 

3(0) 

7(0) 

6(0) 

3(0) 

6(0) 

Construction 

128  (33) 

52  (13) 

140  (36) 

124  (32) 

52  (13) 

124  (32) 

Manufacturing 

14(1) 

6(1) 

15(1) 

13(1) 

6(1) 

13(1) 

Wholesale  Trade 

51  (28) 

21  (11) 

55  (30) 

49  (27) 

21  (11) 

49  (27) 

Retail  Trade 

135  (32) 

79  (32) 

144  (32) 

132  (32) 

78  (32) 

132  (32) 

Transportation  & 
Warehousing 

23  (0) 

10  (0) 

25  (0) 

22  (0) 

10  (0) 

22  (0) 

Information 

12  (0) 

6(0) 

13  (0) 

11  (0) 

6(0) 

11  (0) 

Finance  &  Insurance 

32  (0) 

15  (0) 

35  (0) 

31(0) 

15  (0) 

31(0) 

Real  Estate  &  Rentals 

61(23) 

28  (9) 

66(25) 

59(22) 

28  (9) 

59(22) 

Business  Services 
(e.g.,  administrative) 

111  (0) 

50  (0) 

121  (0) 

108  (0) 

49  (0) 

108  (0) 

Social  Services 

73  (0) 

33  (0) 

79  (0) 

71(0) 

33  (0) 

71(0) 

Arts/E  ntertainment/ 
Recreation  Services 

164  (83) 

120  (83) 

170  (83) 

161  (83) 

120  (83) 

161  (83) 

Other  Services 

74(13) 

41  (13) 

78(13) 

72  (13) 

41  (13) 

72  (13) 

Institutions 

17  (0) 

7(0) 

18  (0) 

16  (0) 

7(0) 

16  (0) 

Source:  Calculated  using  the  IMPLAN  model.  Due  to  rounding,  totals  may  not  match  exactly  the  totals  reported  In  other  tables  In  this  section. 

'Number  of  jobs  Is  In  annual  Job  equivalents  (AJE),  where  one  AJE  represents  12  months  of  employment.  For  Instance,  one  AJE  could  represent 
one  job  for  12  months,  or  two  jobs  for  6  months. 

'The  total  contribution  Includes  Indirect  and  Induced  economic  activity  from  related  sectors  (i.e.,  "upstream"  and  "downstream"  sectors  that 
supply  materials  and  labor,  or  benefit  from  spending  by  workers  in  the  sectors  directly  affected).  For  more  information  see  the  economic 
model  description  in  the  text. 

IMPLAN  Impact  Analysis  for  Planning  model 

Impacts  on  Tax  Revenue 

Projected  tax  revenues  for  Alternative  A  resulting  from  oil  and  gas  production  on  BLM-administered 
mineral  estate  would  average  $54.0  million  per  year  for  federal  royalties,  $25.9  million  per  year  for  state 
severance  taxes,  and  $29.5  million  per  year  for  local  ad  valorem  taxes.  Because  specific  well  locations 
are  not  known  at  this  time,  there  is  not  sufficient  data  to  apportion  the  local  tax  receipts  to  individual 
counties.  Table  4-41  provides  a  summary  and  comparison  of  tax  revenues  from  oil  and  gas  production 
for  the  alternatives. 
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Table  4-41.  Estimated  Oil  and  Gas  Tax  Revenues  by  Alternative  for  the  Planning  Area 

(millions  of  2011  $) 


Tax  Type 

Alternative  A 

Alternative  B 

Alternative  C 

Alternative  D 

Alternative  E 

Alternative  F 

Federal  mineral 
royalties 

$54.0 

$21.6 

$59.1 

$52.1 

$21.6 

$52.1 

State  severance  taxes 

$25.9 

$10.4 

$28.4 

$25.0 

$10.4 

$25.0 

Local  ad  valorem 
production  taxes 

$29.5 

$11.8 

$32.3 

$28.5 

$11.8 

$28.5 

TotaP 

$109.5 

$43.9 

$119.8 

$105.6 

$43.8 

$105.6 

Source:  Calculated  based  on  the  IMPLAN  model  and  state,  federal,  and  local  tax  rates,  as  described  in  the  text. 
^Due  to  rounding,  totals  may  not  be  additive. 

IMPLAN  Impact  Analysis  for  Planning  model 


Alternative  B 

Impacts  on  Regional  Earnings  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  under  Alternative  B  for  the  modeled  sectors  (oil  and  gas, 
grazing,  and  recreation)  would  average  approximately  $38.5  million  per  year  between  2009  and  2028, 
and  regional  output  would  average  approximately  $269  million  per  year,  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  The  net  present  value  of  the  stream  of  regional  output, 
discounted  at  a  7  percent  real  discount  rate  (0MB  1992),  would  be  approximately  $3.1  billion  over  20 
years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and  output  by 
alternative. 

Under  Alternative  B,  1,244,948  acres  are  renewable  energy  exclusion  areas  and  an  additional  1,691,663 
acres  are  managed  as  avoidance  areas.  Approximately  251,203  acres  (8  percent  of  BLM-administered 
surface)  would  be  open  to  renewable  energy  development.  Alternative  B  could  increase  development  in 
areas  open  to  renewable  energy  development  compared  to  Alternative  A,  since  it  would  decrease 
uncertainty  for  firms  considering  developing  renewable  energy  in  the  Planning  Area. 

Alternative  B  would  limit  or  restrict  the  amount  of  land  open  to  exploration  and  development  of  these 
minerals  more  than  Alternative  A.  However,  restrictions  may  have  a  minor  impact  on  overall  economic 
conditions  compared  to  current  conditions. 

Impacts  on  Employment 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  B  for  the  modeled  sectors  would 
average  approximately  763  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM-administered 
land  and  mineral  estate.  Alternative  B  would  result  in  fewer  jobs  compared  to  Alternative  A.  Table  4-39 
provides  a  comparison  of  jobs  by  sector  under  the  alternatives. 

Impacts  on  Tax  Revenue 

Projected  tax  revenues  for  Alternative  B  resulting  from  oil  and  gas  production  on  BLM-administered 
mineral  estate  would  average  $21.6  million  per  year  for  federal  royalties,  $10.4  million  per  year  for  state 
severance  taxes,  and  $11.8  million  per  year  for  local  ad  valorem  taxes.  Because  specific  well  locations 
are  not  known  at  this  time,  there  is  not  sufficient  data  to  apportion  the  local  tax  receipts  to  individual 
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counties;  however,  the  restrictions  on  oil  and  gas  development  under  Alternative  B  affect  broad  areas  of 
land  throughout  the  Planning  Area,  so  the  reductions  in  tax  revenues  (relative  to  Alternative  A)  would 
affect  virtually  all  communities  that  currently  produce  oil  and  gas.  Table  4-41  provides  a  summary  and 
comparison  of  tax  revenues  from  oil  and  gas  production  for  the  alternatives.  Implementation  of 
Alternative  B  would  result  in  less  estimated  oil  and  gas  tax  revenues  compared  to  Alternative  A. 

Alternative  C 

Impacts  on  Regional  Earnings  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  under  Alternative  C  for  the  modeled  sectors  (oil  and  gas, 
grazing,  and  recreation)  would  average  approximately  $94  million  per  year  between  2009  and  2028,  and 
regional  output  would  average  approximately  $696  million  per  year,  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  The  net  present  value  of  the  stream  of  regional  output, 
discounted  at  a  7  percent  real  discount  rate  (0MB  1992),  would  be  approximately  $8.0  billion  over  20 
years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and  output  by 
alternative. 

Under  Alternative  C,  approximately  148,416  acres  renewable  energy  exclusion  areas  and  1,611,040 
acres  are  avoidance  areas.  Approximately  1.4  million  acres  (45  percent  of  the  BLM-administered  surface 
in  the  Planning  Area)  would  be  open  to  renewable  energy  development.  Management  of  renewable 
energy  under  Alternative  C  could  increase  development  compared  to  alternatives  A  and  B,  since  it  would 
reduce  restrictions  and  open  more  area  to  renewable  energy  development.  Similar  to  alternatives  B  and 
D,  allocation  of  areas  open  to  renewable  energy  could  also  increase  renewable  energy  development  by 
decreasing  uncertainty  for  firms  considering  developing  renewable  energy  in  the  Planning  Area. 

Alternative  C  would  increase  the  amount  of  land  open  to  exploration  and  development  of  locatable 
minerals  and  would  slightly  decrease  the  amount  of  land  open  to  exploration  and  development  of 
salable  minerals  compared  to  Alternative  A  (refer  to  Section  4.2  Mineral  Resources).  However, 
decreased  restrictions  and  more  areas  open  to  mineral  development  may  only  have  a  minor  impact  on 
the  regional  economic  conditions  compared  to  current  conditions. 

Impacts  on  Employment 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  C  for  the  modeled  sectors  would 
average  approximately  1,631  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  Alternative  C  would  result  in  the  greatest  number  of  jobs 
compared  to  the  other  alternatives.  Table  4-39  provides  a  comparison  of  jobs  by  sector  under  the 
alternatives. 

Impacts  on  Tax  Revenue 

Projected  tax  revenues  for  Alternative  C  resulting  from  oil  and  gas  production  on  BLM-administered 
surface  would  average  $59.1  million  per  year  for  federal  royalties,  $28.4  million  per  year  for  state 
severance  taxes,  and  $32.3  million  per  year  for  local  ad  valorem  taxes.  Because  specific  well  locations 
are  not  known  at  this  time,  there  is  not  sufficient  data  to  apportion  the  local  tax  receipts  to  individual 
counties.  Table  4-41  provides  a  summary  and  comparison  of  tax  revenues  from  oil  and  gas  production 
for  the  alternatives.  Implementation  of  Alternative  C  would  result  in  the  greatest  estimated  oil  and  gas 
tax  revenues  compared  to  the  other  alternatives. 
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Alternative  D 

Impacts  on  Regional  Earninas  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  under  Alternative  D  for  the  modeled  sectors  (oil  and  gas, 
grazing,  and  recreation)  would  average  approximately  $84  million  per  year  between  2009  and  2028,  and 
regional  output  would  average  approximately  $618  million  per  year,  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  The  net  present  value  of  the  stream  of  regional  output, 
discounted  at  a  7  percent  real  discount  rate  (0MB  1992),  would  be  approximately  $7.1  billion  over  20 
years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and  output  by 
alternative. 

Under  Alternative  D,  372,110  acres  are  renewable  energy  exclusion  areas,  and  1,500,395  acres  are 
avoidance  areas.  Approximately  1,315,309  acres  (41  percent  of  BLM-administered  surface)  would  be 
open  to  renewable  energy  development.  Similar  to  alternatives  B  and  C,  allocation  of  areas  open  to 
renewable  energy  development  under  Alternative  D  could  increase  development  in  areas  open  to 
renewable  energy  since  it  would  decrease  uncertainty  for  firms  considering  developing  renewable 
energy  in  the  Planning  Area. 

Alternative  D  would  increase  the  amount  of  land  open  to  exploration  and  development  of  locatable 
minerals  and  the  amount  of  land  open  to  exploration  and  development  of  salable  minerals  compared  to 
Alternative  A  (refer  to  Section  4.2  Mineral  Resources).  However,  decreased  restrictions  and  more  areas 
open  to  mineral  development  may  have  only  a  minor  impact  on  economic  conditions  compared  to 
current  conditions. 

Impacts  on  Employment 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  D  for  the  modeled  sectors  would 
average  approximately  1,478  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  Table  4-39  provides  a  comparison  of  jobs  by  sector  under  the 
alternatives. 

Impacts  on  Tax  Revenue 

Projected  tax  revenues  for  Alternative  D  due  to  oil  and  gas  production  on  BLM-administered  surface 
would  average  $52.1  million  per  year  for  federal  royalties,  $25.0  million  per  year  for  state  severance 
taxes,  and  $28.5  million  per  year  for  local  ad  valorem  taxes.  Because  specific  well  locations  are  not 
known  at  this  time,  there  is  not  sufficient  data  to  apportion  the  local  tax  receipts  to  individual  counties. 
Table  4-41  provides  a  summary  and  comparison  of  tax  revenues  from  oil  and  gas  production  for  the 
alternatives.  Implementation  of  Alternative  D  would  result  in  more  estimated  oil  and  gas  tax  revenues 
than  Alternative  B,  but  less  than  alternatives  A  and  C. 

Alternative  E 

Impacts  on  Regional  Earninas  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  and  output  under  Alternative  E  would  be  estimated  to 
be  similar  to  those  under  Alternative  B  for  the  modeled  sectors  (oil  and  gas,  grazing,  and  recreation). 
Alternative  E  includes  the  greatest  area  of  ROW  exclusion  and  the  most  restrictive  management  on 
allowable  surface  disturbance  of  any  alternative  due  to  the  inclusion  of  the  Greater  Sage-Grouse  Key 
Habitat  Areas  ACEC.  However,  the  management  of  new  oil  and  gas  leasing,  motorized  vehicle  use 
restrictions  and  seasonal  closures,  recreation,  and  livestock  grazing  under  Alternative  E  is  similar  to 
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Alternative  B  (for  details,  please  see  Leasable  Minerals  -  Oil  and  Gas,  Recreation,  and  Livestock  Grazing 
Management). 

Regional  earnings  under  Alternative  E  would  average  approximately  $38.3  million  per  year,  and  regional 
output  would  average  approximately  $269  million  per  year,  due  to  activities  on  BLM-administered  land 
and  mineral  estate.  The  net  present  value  of  the  stream  of  regional  output  would  be  approximately 
$2.8  billion  over  20  years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and 
output  by  alternative. 

Under  Alternative  E,  1,945,204  acres  would  be  renewable  energy  exclusion  areas.  This  represents 
700,256  acres  more  than  under  Alternative  B.  An  additional  988,459  acres  are  managed  as  avoidance 
areas.  Approximately  254,151  acres  (8  percent  of  BLM-administered  surface)  would  be  open  to 
renewable  energy  development,  the  same  as  under  Alternative  B.  Despite  the  greater  acreage  of 
exclusion  areas,  the  BLM  expects  that  wind-energy  development  on  BLM-administered  lands  would  be 
approved  at  the  same  rate  as  under  Alternative  B  (see  Renewable  Energy  for  details). 

Alternative  E  imposes  the  most  restrictions  on  the  development  of  locatable  and  salable  minerals  in  the 
Planning  Area  of  any  alternative,  and  could  result  in  the  greatest  restrictions  to  economic  activity  from 
these  types  of  mining  compared  to  any  other  alternative.  However,  at  present  it  is  not  possible  to 
quantify  effects  from  locatable  and  salable  minerals  management  changes  among  the  alternatives,  for 
lack  of  reliable  and  geographically  detailed  production  forecasts. 

Impacts  on  Employment 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  E  for  the  modeled  sectors  would 
average  approximately  761  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM-administered 
land  and  mineral  estate.  Alternative  E  would  result  in  the  least  number  of  jobs  compared  to  the  other 
alternatives.  Table  4-39  provides  a  comparison  of  jobs  by  sector  under  the  alternatives. 

Impacts  on  Tax  Revenue 

Projected  tax  revenues  for  Alternative  E  resulting  from  oil  and  gas  production  on  BLM-administered 
mineral  estate  are  estimated  to  be  the  same  as  under  Alternative  B.  As  in  Alternative  B,  estimated  tax 
revenues  under  Alternative  E  would  average  $21.6  million  per  year  for  federal  royalties,  $10.4  million 
per  year  for  state  severance  taxes,  and  $11.8  million  per  year  for  local  ad  valorem  taxes.  Estimated  oil 
and  gas  tax  revenues  under  Alternative  E  would  be  the  same  as  under  Alternative  B,  and  would  be  the 
less  than  any  of  the  other  alternatives.  Table  4-41  provides  a  summary  and  comparison  of  tax  revenues 
from  oil  and  gas  production  for  the  alternatives. 

Alternative  F 

Impacts  on  Regional  Earnings  and  Output 

Based  on  the  IMPLAN  model,  regional  earnings  and  output  under  Alternative  F  for  the  modeled  sectors 
(oil  and  gas,  grazing,  and  recreation)  would  be  similar  to  but  slightly  less  than  under  Alternative  D  due  to 
additional  NSO  restrictions  for  oil  and  gas  development  in  greater  sage-grouse  PHMAs.  This  NSO 
restriction  would  reduce  estimated  oil  and  gas  development  when  compared  to  alternatives  A  and  D. 
The  change  in  AUMs  under  Alternative  F  would  be  similar  to  Alternative  D  (see  Livestock  Grazing 
Management  for  details). 

Regional  earnings  from  activities  on  BLM-administered  land  and  mineral  estate  under  Alternative  F 
would  average  approximately  $84  million  per  year,  and  regional  output  would  average  approximately 
$617  million  per  year.  The  net  present  value  of  the  stream  of  regional  output  would  be  approximately 
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$7.1  billion  over  20  years.  Table  4-38  summarizes  and  compares  sector-level  breakouts  for  earnings  and 
output  by  alternative. 

Under  Alternative  F,  292,949  acres  are  managed  as  renewable  energy  exclusion  areas,  and  2,507,581 
acres  as  avoidance  areas.  Approximately  607,429  acres  would  be  open  to  renewable  energy 
development.  Although  restrictions  on  ROW  development  under  Alternative  F  in  the  Greater  Sage- 
Grouse  PFIMAs  ACEC  may  increase  costs  associated  with  this  development  relative  to  Alternative  D,  the 
BLM  expects  development  of  renewable  energy  on  BLM-administered  lands  to  be  similar  to  that 
described  under  Alternative  D. 

Alternative  F  imposes  similar  restrictions  to  the  development  of  locatable  and  salable  minerals  as 
Alternative  D,  but  also  includes  additional  restrictions  on  surface-disturbing  activities  within  the  Greater 
Sage-Grouse  PFIMAs  ACEC  that  may  restrict  economic  activity  compared  to  alternatives  A  and  D.  Due  to 
the  lack  of  reliable  production  forecasts,  it  is  not  possible  to  quantify  effects  from  locatable  and  salable 
minerals  management  changes  among  the  alternatives  at  present. 

Impacts  on  Employment 

Based  on  the  IMPLAN  model,  regional  employment  under  Alternative  F  for  the  modeled  sectors  would 
average  approximately  1,477  jobs  per  year  between  2009  and  2028  due  to  activities  on  BLM- 
administered  land  and  mineral  estate.  Table  4-39  provides  a  comparison  of  jobs  by  sector  under  the 
alternatives. 

Impacts  on  Tax  Revenue 

Implementation  of  Alternative  F  would  result  in  greater  estimated  oil  and  gas  tax  revenues  than 
alternatives  B  and  E,  but  less  than  for  alternatives  A  or  C.  Projected  tax  revenues  for  Alternative  F  due 
to  oil  and  gas  production  on  BLM-administered  surface  would  average  $52.1  million  per  year  for  federal 
royalties,  $25.0  million  per  year  for  state  severance  taxes,  and  $28.5  million  per  year  for  local  ad 
valorem  taxes.  Table  4-41  provides  a  summary  and  comparison  of  tax  revenues  from  oil  and  gas 
production  for  the  alternatives. 

4.8.3  Health  and  Safety 

Flealth  and  safety,  as  discussed  in  this  document,  includes  AMLs,  natural  geologic  hazards,  and 
hazardous  wastes  and  materials.  Each  of  these  hazards  is  analyzed  in  this  section. 

Direct  impacts  to  health  and  safety  would  result  from  management  of  AMLs,  geologic  hazards,  and 
hazardous  materials  and  wastes  that  increase  the  potential  for  and  risk  of  accidents  in  the  areas  in 
which  AMLs,  geologic  hazards,  or  hazardous  waste  and  materials  spills  or  releases  occur.  Indirect 
impacts  result  from  management  that  results  in  potential  impacts  to  health  and  safety  in  a  different 
time  and  space  in  which  the  AML,  geologic  hazard,  or  hazardous  spills  occurs. 

Adverse  impacts  result  from  management  that  increases  the  potential  for  accidents  and  risks  to  health 
and  safety.  Beneficial  impacts  result  from  management  the  decreases  the  risk  or  potential  for  accidents 
associated  with  AMLs,  geologic  hazards,  or  hazardous  wastes  and  materials. 

Short-term  impacts  result  from  management  that  affects  health  and  safety  within  5  years.  Short-term 
impacts  include  impacts  to  health  and  safety  at  the  site  of  a  hazardous  waste  spill.  Long-term  impacts  to 
health  and  safety  are  those  that  occur  and  result  after  a  period  of  more  than  5  years.  Long-term 
impacts  may  include  the  accumulation  of  hazardous  wastes  in  water,  air,  or  other  resources  that  would 
affect  health  and  safety. 
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4.8.3. 1  Methods  and  Assumptions 

Assumptions  used  in  this  impact  analysis  include  the  following: 

•  Most  AML  sites  in  the  Planning  Area  (Map  95)  are  identified  and  characterized. 

•  "The  BLM  will  set  as  its  highest  AML  physical  safety  action  priority  the  cleaning  up  of  those  AML 
sites  situated  at  locations:  (a)  where  a  death  or  injury  has  occurred  and  the  site  has  not  already 
been  addressed;  or  (b)  situated  on  or  in  immediate  proximity  to  developed  recreation  sites  and 
areas  with  high  visitor  use"  (BLM  2000).  AML  sites  adversely  affecting  watersheds  are  also  a 
high  priority.  The  BLM  continues  to  support  the  Wyoming  DEQ  AML  Division  in  reclaiming  AML 
sites  on  public  surface. 

•  No  assumptions  were  identified  for  natural  geologic  hazards. 

•  All  new  hazardous  materials  and  waste  sites  are  identified  and  characterized. 

•  Resource  development  activities  identify  any  possible  generation  of  hazardous  waste. 

•  No  substantial  new  hazardous  materials  uses  and/or  waste  generation  occurs  within  the 
Planning  Area. 

•  The  BLM's  Hazard  Management  and  Resource  Restoration  Program  responds  to  all  hazardous 
material  releases  on  public  surface.  Emergency  cleanup  actions  are  implemented  on  sites 
posing  a  substantial  threat  to  the  public  and/or  the  environment. 

4.8.3. 2  Summary  of  Impacts  by  Alternative 

Beneficial  impacts  to  health  and  safety  from  management  of  AML  sites  occur  under  all  alternatives; 
however,  alternatives  B,  D,  E,  and  F  would  have  the  most  beneficial  impacts,  followed  by  Alternative  A, 
and  then  Alternative  C.  Under  all  alternatives,  the  BLM  and  Wyoming  DEQ  will  identify  and  plan  for 
remediation  of  AML  sites  which  would  reduce  potential  adverse  impacts  to  health  and  safety. 

Alternative  C  could  result  in  the  greatest  risk  to  health  and  safety  from  the  management  of  AMLs  by  not 
prioritizing  sites  for  reclamation  and  by  allowing  activities  in  mitigated  AMLs. 

Principle  impacts  to  health  and  safety  from  geologic  hazard  areas  would  result  from  management  that 
increases  activities  in  geologic  hazard  areas  and  subsequently  increases  the  risk  and  potential  for 
accidents  in  these  areas.  Providing  warning  signs  for  geologic  hazards  would  result  in  similar  impacts 
under  all  the  alternatives.  Under  Alternative  A,  there  is  no  specific  management  for  activities  in  geologic 
hazard  areas,  compared  to  the  prohibition  of  activities  under  Alternative  B,  and  allowing  activities  in 
mitigated  geologic  hazard  areas  under  alternatives  C,  D,  and  F.  Adverse  impacts  to  health  and  safety 
associated  with  geologic  hazard  management  would  be  the  least  under  alternatives  B  and  E,  followed  by 
alternatives  C,  D,  and  F,  and  greatest  under  Alternative  A. 

Under  all  alternatives,  the  impacts  from  management  of  hazardous  wastes  and  materials  would  be  the 
same.  The  potential  for  impacts  may  vary  by  alternative  based  on  the  level  of  mineral  activity  under  the 
alternatives.  Alternative  C  would  result  in  the  greatest  amount  of  mineral  activity,  and  as  a  result,  may 
increase  the  generation,  storage,  and  transport  of  hazardous  materials,  which  could  increase  the 
potential  for  health  and  safety  impacts  compared  to  the  other  alternatives.  Under  all  alternatives,  an 
active  remediation  program  remains  in  place  and  hazardous  materials  in  the  Planning  Area  are  managed 
to  reduce  risk  to  people  and  the  environment. 
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4.8.3. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Abandoned  Mine  Lands 

To  reduce  the  threat  of  physical  and  environmental  impacts  from  AML  sites,  the  BLM  will  remediate 
sites  based  on  risk. 

Long-term  beneficial  impacts  to  health  and  safety  would  result  from  the  Wyoming  DEQ,  AML  Division 
continuing  work  with  the  BLM  to  mitigate  hazards  associated  with  AML  sites  in  the  Planning  Area. 

Implementation  of  the  alternatives  is  not  anticipated  to  result  in  additional  AML  sites  or  increase  the 
risks  at  AML  sites  that  may  adversely  affect  health  and  safety. 

Natural  Geologic  Hazards 

Natural  geologic  hazards  in  the  Planning  Area  are  managed  to  reduce  risks  to  the  public  by  providing 
warnings  and,  where  appropriate,  developing  mitigation  measures  to  avoid  and  minimize  impacts 
associated  with  geologic  hazards. 

Implementation  of  the  alternatives  would  not  result  in  any  increase  in  the  potential  for  geologic  hazards; 
however,  management  may  decrease  the  risks  and  potential  impacts  to  health  and  safety  resulting  from 
geologic  hazards. 

Developing  a  geologic  hazards  database  that  ranks  threats  to  public  health  and  safety,  informing 
applicants  and  project  proponents  of  geologic  hazards,  and  developing  mitigation  may  reduce  impacts 
to  health  and  safety  from  geologic  hazards  by  providing  resources  that  would  reduce  the  risk  to  humans 
from  geologic  hazards. 

Hazardous  Wastes  and  Materials 

Increases  in  human  presence  and  activity  associated  with  recreation,  mineral  activity,  and  ROW 
development  increase  risks  associated  with  generation,  use,  transportation,  and  storage  of  hazardous 
wastes  and  materials.  Mineral  activities  are  the  most  likely  activities  to  increase  the  risk  of  hazardous 
wastes  and  materials  to  health  and  safety. 

Impacts  to  health  and  safety  from  the  management  of  hazardous  waste  and  materials  would  be  the 
same  under  all  alternatives  as  there  are  no  separate  management  actions  for  hazardous  waste  the  differ 
among  the  alternatives. 

Implementing  hazardous  materials  management  activities  will  address  human  health  and  environmental 
risks  from  hazardous  materials.  Due  to  the  increase  in  recreational  activity  throughout  the  Planning 
Area,  particularly  in  areas  such  as  Rattlesnake  Ridge  outside  of  Worland,  and  in  proximity  to  oil  and  gas 
fields,  H2S  poses  an  increasing  threat  to  public  health  and  safety.  In  order  to  reduce  the  risks  to  public 
health,  all  H2S  plans  would  comply  with  Onshore  Order  #6,  which  identifies  "uniform  national 
requirements  and  minimum  standards  of  performance  expected  from  operators  when  conducting 
operations  involving  oil  or  gas  that  is  known  or  could  reasonably  be  expected  to  contain  hydrogen 
sulfide."  In  addition,  the  BLM  will  mitigate  safety  concerns  associated  with  H2S  through  signs,  warning 
sirens,  and  public  education.  All  of  these  management  actions  would  reduce  the  potential  for  human 
health  and  safety  risks  from  H2S.  Any  potential  impacts  to  health  and  safety  from  H2S  would  increase  in 
relation  to  the  level  of  mineral  activity  that  releases  H2S. 
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Hazardous  materials  in  the  Planning  Area  are  managed  to  reduce  risks  to  visitors,  employees,  and  the 
environment,  to  restore  contaminated  lands,  and  to  carry  out  emergency-response  activities,  as  per 
appropriate  laws,  policies,  and  regulations.  Management  to  reduce  risk  and  contamination  would 
reduce  potential  impacts  to  health  and  safety  from  hazardous  wastes.  Substantive  indirect  impacts 
related  to  risks  from  hazardous  materials  during  remediation  could  exist. 

Preparing  Environmental  Site  Assessments  on  lands  acquired  or  conveyed  and  notifying  the  public  of 
conveyance  of  public  lands  affected  by  hazardous  substances  would  reduce  the  potential  for  health  and 
safety  impacts  from  hazardous  wastes.  The  preparation  of  Environmental  Site  Assessments  would  also 
ensure  that  contaminated  lands  are  not  conveyed  out  of  federal  ownership  in  keeping  with 
Comprehensive  Environmental  Response,  Compensation  and  Liability  Act  and  ensure  that  the  BLM 
would  not  acquire  contaminated  lands. 

Requiring  Hazardous  Spill  Response  Plans  for  all  projects  involving  hazardous  materials  would  reduce 
the  potential  for  adverse  impacts  to  health  and  safety.  Hazardous  Spill  Response  plans  would  provide  a 
strategy  for  responding  to  hazardous  materials  spills  that  would  reduce  short-term  health  and  safety 
impacts  from  spills.  Reporting  spills  and  releases  of  chemicals,  petroleum  products,  and  produced  water 
to  the  BLM,  Wyoming  DEQ,  and  Wyoming  Oil  and  Gas  Conservation  Commission  as  required  by  Notice 
to  Lessees-3A  (DOI 1997),  would  reduce  the  potential  for  both  short-term  and  long-term  impacts  to 
health  and  safety  by  controlling  spills  and  facilitating  an  appropriate  response  to  hazardous  materials 
spills. 

Alternative  A 

Alternative  A  would  result  in  direct  beneficial  impacts  to  health  and  safety  by  conducting  inventory  of 
hazards  at  AML  sites  and  prioritizing  sites  for  reclamation  in  coordination  with  Wyoming  DEQ. 

Allowing  activities  in  AML  areas  on  a  case-by-case  basis  may  result  in  adverse  impacts  to  health  and 
safety  by  increasing  the  potential  for  accidents  and  risks  associated  with  activity  in  these  areas. 

Implementation  of  Alternative  A  would  result  in  beneficial  impacts  to  health  and  safety  by  providing 
warning  signs  for  geologic  hazards.  Warning  signs  would  identify  hazards  and  reduce  the  potential  for 
accidents  associated  with  geologic  hazards. 

Alternative  B 

Under  Alternative  B,  as  under  Alternative  A,  AML  sites  are  inventoried  for  hazards  and  prioritized  for 
reclamation  in  coordination  with  Wyoming  DEQ.  However,  Alternative  B  has  a  greater  beneficial  impact 
compared  to  Alternative  A  by  identifying  AML  sites  with  warning  signage  and  erecting  protective  fencing 
around  shafts  and  adits.  Additionally,  under  Alternative  B  activities  are  prohibited  within  %  mile  of  AML 
areas  to  further  reduce  risk  to  health  and  safety  compared  to  Alternative  A. 

Identifying  geologic  hazard  sites  with  warning  signs  would  result  in  the  same  impact  as  described  under 
Alternative  A.  However,  inventorying  geologic  hazards  and  prohibiting  activities  in  geologic  hazard  areas 
would  reduce  impacts  to  health  and  safety  beyond  Alternative  A  by  further  reducing  the  potential  for 
accidents  and  health  and  safety  risks  in  these  areas. 

Alternative  C 

Alternative  C  would  result  in  fewer  beneficial  impacts  than  Alternative  A  by  conducting  inventory  of  AML 
sites  but  not  prioritizing  sites  for  reclamation.  Additionally,  allowing  activities  in  mitigated  AMLs  may 
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result  in  adverse  impacts  to  health  and  safety  by  increasing  the  potential  for  accidents  and  risks 
associated  with  activities  in  these  areas.  Impacts  associated  with  allowed  activity  in  AMLs  would  be 
greater  than  the  other  alternatives. 

Alternative  C  has  fewer  beneficial  impacts  than  Alternative  B  but  more  than  Alternative  A  by  providing 
warnings  for  geologic  hazards  and  identifying  hazards  on  a  case-by-case  basis.  Under  Alternative  C, 
activities  are  allowed  in  mitigated  geologic  hazard  areas,  which  may  result  in  adverse  impacts  to  health 
and  safety  by  increasing  the  potential  for  accidents  and  risks  to  health  and  safety  in  these  areas 
compared  to  the  other  alternatives. 

Alternative  D 

Management  under  Alternative  D  would  inventory  AML  sites  for  hazards  and  erect  warning  signs  and 
protective  fencing  in  a  similar  fashion  as  Alternative  B,  resulting  in  similar  beneficial  impacts.  Adverse 
impacts  may  result  from  allowing  activities  in  AML  areas,  but  requiring  avoidance,  minimization  and/or 
compensation  may  reduce  the  risk  to  human  health  and  safety  in  these  areas. 

Safety  measures  taken  to  reduce  the  risks  associated  with  geologic  hazard  sites  would  be  the  same  as 
Alternative  C,  resulting  in  similar  impacts. 

Alternative  E 

Impacts  to  health  and  safety  under  Alternative  E  would  be  the  same  as  those  described  under 
Alternative  B;  therefore,  the  impacts  analysis  for  health  and  safety  under  Alternative  B  is  representative 
of  the  impacts  anticipated  under  Alternative  E. 

Alternative  F 

Impacts  to  health  and  safety  under  Alternative  F  would  be  the  same  as  those  described  under 
Alternative  D;  therefore,  the  impacts  analysis  for  health  and  safety  under  Alternative  D  is  representative 
of  the  impacts  anticipated  under  Alternative  F. 

4.8.4  Environmental  Justice 

This  section  addresses  the  potential  for  the  alternatives  to  have  disproportionate  adverse  impacts  on 
minority  and  low-income  populations,  including  direct,  indirect,  short-term,  and  long-term  impacts. 
Laws,  regulations,  policies,  and  guidance  considered  in  the  analysis  of  disproportionate  adverse  impacts 
are  identified  in  Appendix  B. 

Because  the  analysis  of  disproportionate  adverse  impacts  depends  on  the  impacts  identified  from 
management  of  resources,  definitions  of  adverse  impacts  as  they  apply  to  environmental  justice  issues 
are  closely  related  to  the  definitions  of  adverse  impacts  in  other  resource  areas  (e.g.,  social  resources). 
For  example,  the  displacement  of  a  mobile  home  park  that  houses  a  low-income  population  in  order  to 
build  a  new  road  may  be  a  disproportionate  direct  impact.  An  example  of  a  disproportionate  indirect 
impact  would  be  a  reduction  in  social  services  to  low-income  individuals  that  may  result  from  decreased 
tax  revenues  as  a  result  of  decreased  mineral  production. 
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4.8.4. 1  Methods  and  Assumptions 

Since  the  analysis  of  disproportionate  adverse  impacts  is  based  on  other  resource  impacts,  the 
assumptions  for  this  analysis  include  the  assumptions  of  other  resource  areas  as  they  relate  to  the 
identification  and  analysis  of  impacts.  In  addition,  this  analysis  assumes  that  the  latest  available 
demographic  data  from  the  United  States  Census  and  other  sources  accurately  represent  the  population 
in  the  Planning  Area. 

In  accordance  with  the  BLM  and  CEQ  guidance  for  assessing  environmental  justice  in  the  planning 
process,  an  area  is  considered  to  contain  a  minority  population  if  either  the  minority  population  of  the 
impacted  area  exceeds  50  percent  or  the  percentage  of  minority  population  in  the  impacted  area  is 
meaningfully  greater  than  the  percentage  in  the  general  population.  The  "general  population"  is 
defined  as  a  relevant  comparison  area,  such  as  the  state. 

The  minority  population  in  the  four  Planning  Area  counties  in  2010  ranged  from  5  percent  (Hot  Springs) 
to  16  percent  (Washakie),  compared  with  a  state  average  of  14  percent.  Only  Washakie  County  has  a 
higher  minority  population  than  the  state.  At  the  town  level,  one  town  in  Washakie  County  (Worland) 
has  a  minority  population  higher  than  the  state  average.  This  town  and  Washakie  County  generally, 
have  a  relatively  high  concentration  of  minority  population,  as  defined  in  BLM  and  CEQ  guidance 
(compared  to  the  state). 

In  terms  of  low-income  populations,  in  2007-2011  Hot  Springs  County  had  a  poverty  rate  of  14  percent, 
which  exceeds  the  state  level  of  10  percent.  In  2000  (the  latest  year  for  which  town-level  data  are 
available),  several  town  across  the  Planning  Area  had  a  poverty  rate  higher  than  the  state,  and  only  a 
few  towns  had  a  lower  rate.  Thus,  there  are  concentrations  of  low-income  populations  within  several 
regions  of  the  Planning  Area,  as  defined  in  BLM  and  CEQ  guidance. 

4.8.4. 2  Summary  of  Impacts  by  Alternative 

The  alternatives  would  be  identical  with  respect  to  potential  impacts  on  minority  and  low-income 
populations.  No  particular  BLM  actions  proposed  in  the  alternatives  would  cause  disproportionate 
adverse  impacts  on  minority  or  low-income  populations.  The  BLM  has  considered  all  input  from  persons 
regardless  of  their  race,  ethnicity,  income  status,  or  other  social  and  economic  characteristics. 

4.8.4. 3  Detailed  Analysis  of  Alternatives 
Impacts  Common  to  All  Alternatives 

The  demographic  conditions  in  the  Planning  Area  indicate  concentrations  of  low-income  populations 
throughout  the  Planning  Area,  and  concentrations  of  minority  populations  in  the  town  of  Worland  and 
Washakie  counties.  However,  there  are  no  direct  or  indirect  impacts  of  the  alternatives  that  would 
impact  these  populations  in  a  different  way  than  the  general  population  within  the  Planning  Area.  For 
example,  the  lower  economic  activity  associated  with  Alternative  B  would  cut  across  all  sectors  of  the 
economy— from  higher-skill  managerial  jobs  to  lower-skill  service  jobs.  Thus,  there  would  be  no 
identifiable  environmental  justice  issues  or  direct  or  indirect  impacts  associated  with  any  of  the 
alternatives  that  are  specific  to  any  minority  or  low-income  community  or  population  as  defined  in 
Executive  Order  12898  or  BLM  IM  2002-164  (BLM  2002b). 
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While  minority  and  low-income  populations  exist  in  the  Planning  Area,  no  particular  BLM  actions 
proposed  in  any  of  the  alternatives  have  been  identified  as  causing  disproportionate  adverse  impacts  on 
these  populations. 

Environmental  justice  guidance  also  requires  that  the  BLM  provides  opportunities  for  people  of  all 
backgrounds  to  have  a  meaningful  voice  in  the  planning  process.  The  BLM  has  provided  numerous 
opportunities  in  a  variety  of  different  formats  and  has  considered  all  input  from  persons  regardless  of 
their  race,  ethnicity,  income  status,  or  other  social  and  economic  characteristics.  Refer  to  Chapter  5  for 
a  description  of  public  involvement  activities  associated  with  the  RMP  revision. 

4.8.5  Tribal  Treaty  Rights 

Adverse  impacts  to  tribal  treaty  rights  and  trust  responsibilities  include,  but  are  not  limited  to, 
limitations  on  access  to  tribal  hunting,  fishing,  or  resource  collection  areas  reserved  by  treaty,  economic 
issues,  and  other  resource  use  and  access  issues.  Beneficial  impacts  could  include  protection  of 
culturally  important  archeological  sites  or  sites  of  traditional  or  religious  importance,  and  preservation 
of  access  to  resources.  Direct  impacts  are  those  that  immediately  affect  resources,  whether  the  impact 
is  to  access  of  the  resource  or  its  physical  condition.  Indirect  impacts  are  related  to  improved  access 
and  can  take  the  form  of  loss  of  setting  through  increased  visitation,  or  reduction  in  the  availability  of  a 
plant  or  animal  resource  through  loss  of  habitat  or  over-hunting. 

Because  archeological  sites  that  may  be  of  cultural  importance  are  finite  resources,  short-term  impacts 
are  the  same  as  long-term  impacts.  However,  impacts  to  plant  or  animal  resources  may  be  mitigated 
through  conservation  plans. 

Impacts  are  identified  in  consultation  with  the  appropriate  tribal  groups.  The  CYFO  and  WFO  coordinate 
and  consult  with  appropriate  Native  American  groups  to  identify  and  consider  their  concerns  in  BLM 
land  use  planning  and  decision-making.  Interested  tribes  review  proposed  land  use  planning  decisions 
and  other  major  BLM  decisions  for  consistency  with  tribal  land  use  and  resource  allocation  plans; 
however,  no  treaty  rights  pertain  directly  to  BLM-administered  lands  within  the  Planning  Area. 

4.8.5. 1  Methods  and  Assumptions 

Although  there  are  no  tribal  treaty  rights  within  the  Planning  Area,  the  following  three  assumptions 
guide  the  approach  to  planning  that  may  involve  non-treaty  Tribal  issues: 

•  All  tribally  sensitive  sites  in  the  Planning  Area  have  not  been  identified. 

•  Identification  of  tribally  sensitive  sites  will  benefit  heritage  resources. 

•  Tribal  consultation  benefits  heritage  resources. 

•  See  Section  4.5.1  Cultural  Resources  for  additional  assumptions  applicable  to  the  impacts 
analysis  for  Tribal  Treaty  Rights. 

4.8.5. 2  Summary  of  Impacts  by  Alternative 

There  are  no  tribal  treaty  rights  or  trust  responsibilities  within  the  Planning  Area  and  as  such  there  are 
no  differences  in  impacts  between  the  alternatives.  Under  all  alternatives,  the  BLM  would  continue  to 
consult  with  interested  tribes  regarding  issues  of  importance  to  the  tribes. 
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4.8.5. 3  Detailed  Analysis  of  Alternatives 

Impacts  Common  to  All  Alternatives 

Because  no  tribal  treaty  rights  or  trust  responsibilities  are  known  within  or  mandated  by  the  CYFO  or 
WFO,  management  actions  on  the  part  of  the  BLM  would  have  no  impact  on  such  rights.  Each 
alternative  has  measures  to  protect  cultural  resources,  including  those  related  to  traditional  uses  and 
practices;  however,  there  are  no  differences  among  the  alternatives  in  managing  tribal  treaty  rights  and 
trust  responsibilities.  These  are  discussed  and  analyzed  in  Section  4.5.1  Cultural  Resources  of  this 
chapter.  The  BLM  consults  and  coordinates  with  potentially  affected  tribes  as  part  of  the  planning 
process  and  will  continue  to  consult  with  interested  tribes  regarding  resource  management  issues  of 
interest  to  the  tribes.  In  accordance  with  federal  regulations  and  policy  (e.g.,  NFIPA)  the  BLM  will 
consult  with  potentially  affected  tribes  for  site-specific  actions  under  all  alternatives. 
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4.9  Cumulative  Impacts 

The  CEQ  defines  cumulative  effects  as: 

"The  impact  on  the  environment  which  results  from  the  incremental  impact  of  the  action  when  added 
to  other  past,  present,  and  reasonably  foreseeable  future  actions  regardless  of  what  agency  (federal  or 
non-federal)  or  person  undertakes  such  other  actions  (40  CFR  1508.7)." 

The  Bighorn  Basin  RMP  Revision  Project  addresses  the  three  components  of  this  definition  of  cumulative 
effects  as  follows: 

1.  Incremental  impacts  of  the  RMP  revision.  The  incremental  impacts  of  the  action  (i.e.,  the 
revision  of  the  three  RMPs),  are  described  for  each  resource  in  the  preceding  sections  of  this 
chapter  as  direct,  indirect,  short-term,  and  long-term  impacts. 

2.  Impacts  from  all  past  and  present  actions.  The  impacts  from  past  and  present  actions  are 
captured  in  the  baseline  conditions  presented  in  Chapter  3  -  Affected  Environment.  As 
discussed  in  that  chapter,  the  description  of  the  current  affected  environment  reflects  past  and 
present  actions. 

3.  Reasonably  foreseeable  future  actions.  Other  reasonably  foreseeable  future  actions  are 
identified  in  Appendix  T  and  the  total  projected  surface  disturbance  from  these  actions  appears 
in  the  following  section. 

The  analysis  of  cumulative  impacts  serves  to  place  the  projected  incremental  impacts  from  the  proposed 
alternatives  in  the  context  of  past,  present,  and  future  impacts.  Combining  the  projected  impacts  of 
proposed  alternatives  with  past,  present,  and  future  impacts  necessarily  involves  projections  and 
constrains  analyses.  Public  documents  prepared  by  federal,  state,  and  local  government  agencies  are 
the  primary  sources  of  information  regarding  past,  present,  and  future  actions.  Speculative  or 
uncommitted  projects  are  not  included  in  the  projections.  Analyses  are  limited,  primarily  due  to 
incomplete  documentation  of  all  past  and  present  impacts  on  private  and  public  lands;  challenges  in 
predicting  potential  impacts  for  reasonably  foreseeable  future  actions;  the  programmatic  and  strategic 
nature  of  proposed  alternatives;  the  unknown  nature  and  pace  of  resource  uses  and  technological 
changes  that  could  occur;  and  changing  circumstances  related  to  agency  priorities,  policies,  and  the 
economy.  These  limitations  are  addressed  through  the  methods  and  assumptions  described  in  the 
following  section. 

This  section  identifies  42  reasonably  foreseeable  future  projects  and  actions  in  or  adjacent  to  the 
Planning  Area.  The  breakdown  of  the  42  projects  by  agency  includes  five  BLM  RMPs,  one  BLM 
Programmatic  Wind  Energy  EIS,  one  BLM  Programmatic  Energy  Distribution  Corridor  EIS,  one  BLM 
Programmatic  Geothermal  Leasing  EIS,  four  County  Land  Use  Plans,  seven  Conservation  District  Plans, 
six  Watershed  Plans,  one  Wyoming  Department  of  Agriculture  Strategic  Plan,  three  Wyoming  Game  and 
Fish  Department  Plans,  one  Wyoming  State  Water  Plan  for  the  Wind/Bighorn  River  Basin,  two  Wyoming 
Statewide  Outdoor  Recreation  and  Trail  Plans,  one  Wyoming  State  Flistoric  Preservation  Office 
Statewide  Plan,  one  USFWS  Plan,  two  NPS  General  Management  Plans,  one  Wyoming  State  Plan,  three 
County  FMPs,  one  NPS  FMP  for  Yellowstone  National  Park,  and  one  National  Fire  Plan.  Many  of  these 
plans  have  already  been  adopted,  in  which  case  the  reasonably  foreseeable  actions  stem  from  the 
ongoing  implementation  of  the  plans. 
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4.9. 1.1  Methods  and  Assumptions 

The  CEQ  suggests  cumulative  impact  analyses  should  focus  on  meaningful  impacts,  and  not  exhaustively 
analyze  all  possible  cumulative  impacts  (CEQ  1997b).  Therefore,  the  analysis  in  this  RMP  and  EIS  focuses 
on  past,  present,  and  future  actions  anticipated  to  have  environmental  impacts  similar  to  the  kinds  of 
impacts  identified  for  implementing  the  alternatives  including  but  not  limited  to  those  resulting  in 
meaningful  impacts  to  historically  important  resources,  those  with  a  potential  for  violating  legal 
standards  or  laws,  or  other  identified  projects  or  actions  in  the  geographic  area  of  analysis  (i.e.,  the 
Cumulative  Impact  Assessment  Area  [CIAA])  that  relate  to  the  identified  cumulative  impact  issues. 

To  address  the  effects  of  these  actions,  the  analysis  is  structured  around  a  series  of  cumulative  issue 
statements  (described  later  in  this  section)  that  capture  the  major  cumulative  impacts  in  the  CIAA.  The 
BLM  developed  these  issue  statements  using: 

1.  Issues  identified  during  scoping. 

2.  Internal  scoping  (i.e.,  the  professional  judgment  of  BLM  resource  specialists  and  Cooperating 
Agencies). 

3.  A  review  of  other  reasonably  foreseeable  future  actions  in  the  CIAA. 

4.  Consideration  of  context  and  intensity  of  potential  impacts. 

For  the  cumulative  impacts  analysis,  the  BLM  paid  particular  attention  to:  impacts  to  public  health  and 
safety;  controversial  issues  or  those  with  a  substantial  public  interest;  the  uniqueness  of  resources 
affected;  potential  for  violation  of  legal  standards  or  laws;  and  potential  impacts  to  legally  protected 
resources. 

To  focus  the  scope  of  cumulative  impact  analysis,  cumulative  issues  were  considered  in  the  context  of 
baseline  conditions  {Chapter  3  -  Affected  Environment),  the  incremental  impacts  on  individual  resources 
described  in  this  chapter,  the  actions  and  decisions  described  in  the  reasonably  foreseeable  future 
projects  (Table  4-43),  and  the  following  factors  as  modified  from  the  CEQ's  Considering  Cumulative 
Effects  Under  the  National  Environmental  Policy  Act  (CEQ  1997b): 

•  Does  the  affected  resource  have  substantial  value  relative  to  legal  protection  and/or  ecological, 
cultural,  economic,  or  social  importance? 

•  Are  reasonably  foreseeable  future  actions  anticipated  to  have  environmental  impacts  similar  to 
the  kinds  of  impacts  identified  for  RMP  alternatives? 

•  Have  any  recent  or  ongoing  NEPA  analyses  of  similar  actions  in  the  geographic  area  identified 
important  adverse  or  beneficial  cumulative  impact  issues? 

•  Has  the  impact  to  the  resource  been  historically  important,  such  that  the  importance  of  the 
resource  is  defined  by  past  loss,  past  gain,  or  investments  to  restore  resources? 

The  cumulative  impact  analysis  was  further  bound  by  considering  the  following  factors: 

•  Timeframe  -  Timeframes  are  based  on  the  duration  of  the  direct  and  indirect  effects  of  the 
proposed  action  and  alternatives  (the  life  of  the  RMP  for  most  issues). 

•  Geographic  area  -  The  geographic  area  of  analysis,  or  the  CIAA,  covers  different  geographic 
areas  depending  on  the  specific  resource  being  evaluated.  For  the  most  part,  the  CIAA  is  the 
Bighorn  Basin  (including  the  portions  in  Montana)  except  for  1)  issues  involving  air  quality,  for 
which  the  CIAA  will  be  the  affected  air  sheds  and  nearby  Class  I  areas;  2)  water  quality, 
particularly  surface  water,  which  will  include  drainage  areas  flowing  into  and  out  of  the  Planning 
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Area  (e.g.,  Wind  River,  which  turns  into  the  Bighorn  River);  and,  3)  social  and  economic 
conditions,  for  which  the  CIAA  is  the  four  counties  that  overlap  the  Planning  Area. 

•  Analytical  assumptions  -  see  the  Assumptions  for  Analysis  below. 

4.9. 1.2  Assumptions  for  Analysis 

The  BLM  used  the  following  methods  and  assumptions  in  the  analysis  of  cumulative  impacts: 

•  Projections  for  future  oil  and  gas  development  activities  are  based  on  the  Reasonable 
Foreseeable  Development  Scenario  for  Oil  and  Gas  (BLM  2014a). 

•  For  the  purposes  of  estimating  surface  disturbance  from  reasonably  foreseeable  actions,  for 
non-BLM  activities  (excluding  oil  and  gas),  the  amount  and  density  of  activities  is  generally 
assumed  to  be  the  same  for  BLM  and  non-BLM  actions,  regardless  of  land  ownership.  Appendix 
T  contains  further  information  on  these  assumptions  and  the  acreage  of  projected  surface 
disturbance  by  alternative  from  non-BLM  actions.  Specific  assumptions  include: 

o  The  cumulative  impacts  from  non-BLM  mineral  actions  (excluding  oil  and  gas)  are  based  on 
the  percent  BLM  vs.  non-BLM  mineral  estate  in  the  Planning  Area. 

o  The  cumulative  impacts  from  other  non-BLM  development  activities  are  based  on  the 
percent  BLM  vs.  non-BLM-administered  surface  in  the  Planning  Area. 

•  The  context  and  intensity  of  non-BLM  activities  are  not  anticipated  to  vary  by  alternative 
because  these  activities  do  not  directly  depend  on  management  actions  and  allowable  uses  set 
forth  in  the  RMP  alternatives. 

•  Cumulative  impacts,  such  as  soil  erosion,  spread  of  invasive  species,  and  habitat  fragmentation, 
are  anticipated  to  increase  with  the  amount  of  surface  disturbance  (Table  4-42). 

•  Actions  undertaken  by  private  persons  and  entities  are  included  and  considered  in  public 
documents  prepared  by  federal,  state,  and  local  government  agencies.  These  public  documents 
are  often  a  source  of  information  for  actions  undertaken  by  private  entities. 

•  For  the  estimation  of  air  quality  emissions,  the  context  and  intensity  of  non-BLM  activities  are 
not  anticipated  to  vary  by  alternative.  The  BLM  estimates  that  on  private  and  fee  (i.e.,  non- 
federal)  land  in  the  Planning  Area,  there  are  201  existing  conventional  gas  wells  and  1,342 
existing  oil  wells.  At  the  end  of  the  planning  cycle,  the  BLM  projects  the  drilling  of  511  new  oil 
and  gas  wells  on  non-federal  mineral  estate  in  the  Planning  Area  (BLM  2014a).  The  BLM  used 
this  information  to  estimate  emissions  from  oil  and  gas  wells  for  the  2015  and  2024  emission 
projection  years.  For  natural  gas  emissions,  cubic  feet  of  natural  gas  produced  during  the 
planning  cycle  on  non-federal  mineral  estate  was  estimated  using  expected  natural  gas 
production  in  2015  and  2024  from  projected  federal  wells  in  the  Planning  Area. 

•  For  cumulative  impacts  associated  with  other  activities  (i.e.,  non-oil  and  gas),  the  amount  and 
density  of  activities  is  assumed  to  be  the  same  for  both  BLM  and  non-BLM  actions;  therefore, 
the  analysis  of  non-BLM  salable  and  locatable  mineral  activities  is  based  on  the  proportional 
mineral  estate  ownership  in  the  Planning  Area  (74  percent  federal  and  26  percent  non-federal). 
The  calculation  of  cumulative  impacts  for  air  quality  from  non-mineral,  non-BLM  activities  is 
based  on  the  proportion  of  surface  ownership  in  the  Planning  Area  (56  percent  BLM- 
administered  and  44  percent  non  BLM-administered).  Alternative  A  continues  management 
under  the  existing  plans  and  is,  therefore,  assumed  to  provide  the  best  baseline  from  which  to 
estimate  future  emissions  for  non-BLM  actions.  Since  the  context  and  intensity  of  non-BLM 
actions  are  not  anticipated  to  vary  by  alternative,  the  emissions  from  non-BLM  actions 
estimated  under  Alternative  A  were  carried  forward  under  alternatives  B,  C,  D,  E,  and  F. 
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The  majority  of  projects  identified  in  Table  4-43  are  programmatic  and/or  strategic  in  nature;  therefore, 
the  exact  intensity  or  location  of  anticipated  impacts  cannot  be  quantified.  For  more  quantitative 
analysis,  the  BLM  projected  the  anticipated  surface  disturbance  and  air  emissions  from  non-BLM 
reasonably  foreseeable  actions  for  the  entire  Planning  Area  (Appendix  T).  The  estimates  of  reasonably 
foreseeable  actions  in  Appendix  T  are  based  on  historic  and  trend  information,  as  well  as  the  proportion 
of  public  to  non-public  land  in  the  Planning  Area.  In  addition  to  estimating  reasonably  foreseeable 
actions  for  BLM  and  non-BLM  actions.  Appendix  T  also  projects  short-term  and  long-term  surface 
disturbance.  Long-term  surface  disturbance  describes  the  disturbed  area  remaining  following 
reclamation.  Table  4-42  summarizes  projected  surface  disturbance  for  BLM  and  non-BLM  reasonably 
foreseeable  actions  identified  in  Appendix  T. 

Where  appropriate,  analyses  of  historic  and  current  trends  are  used  to  assess  cumulative  impacts.  For 
example,  the  subdividing  of  private  land  in  rural  areas  is  expected  to  continue  in  the  future. 


Table  4-42.  Cumulative  Surface  Disturbance  in  Acres  from  BLM  and  Non-BLM 

Reasonably  Foreseeable  Actions 


Action 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Total  Acres  Short-Term 

Disturbance  from  BLM  Actions 

136,253 

73,940 

245,642 

140,175 

71,829 

137,064 

Total  Acres  Reclaimed  from 

BLM  Actions 

120,607 

63,047 

204,157 

121,869 

62,008 

119,384 

Total  Acres  Long-Term 
Disturbance  from  BLM  Actions 

15,646 

10,893 

41,485 

18,306 

10,676 

17,663 

Total  Acres  Short-Term 

Disturbance  from  Non-BLM 

Actions 

24,129 

26,183 

24,154 

24,135 

26,183 

24,129 

Total  Acres  Reclaimed  from 

Non-BLM  Actions 

14,494 

16,573 

14,494 

14,498 

16,573 

14,494 

Total  Acres  Long-Term 
Disturbance  from  Non-BLM 

Actions 

9,636 

9,610 

9,661 

9,638 

9,610 

9,636 

Cumulative  Long-Term  Acres 
from  Disturbance 

25,282 

20,502 

51,146 

27,944 

20,412 

27,299 

Source:  Appendix! 

BLM  Bureau  of  Land  Management 


Most  projects  identified  in  Table  4-43  are  ongoing  and  provide  a  management  framework  for  site- 
specific  actions  implemented  during  the  life  of  the  various  projects.  Though  they  are  considered  in  this 
cumulative  impacts  analysis,  refer  to  Chapter  3  -  Affected  Environment,  for  a  detailed  description  of 
site-specific  past  and  present  (i.e.,  ongoing)  actions.  Only  those  reasonably  foreseeable  future  actions 
resulting  from  the  42  projects  identified  in  Table  4-43  and  Appendix  T  are  considered  in  this  cumulative 
impacts  analysis. 
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Table  4-43.  Summary  of  Reasonably  Foreseeable  Future  Actions 


Resource  Plans 

Physical  Resources 

Air  Quality 

Geology 

o 

to 

Water 

Cave  and  Karst  Resources 

Mineral  Resources 

Fire  and  Fuels  Management 

Biological  Resources 

Heritage  and  Visual  Resources 

Cultural  Resources 

Paleontological  Resources 

Visual  Resources 

Land  Resources 

Lands  and  Realty 

Renewable  Energy 

Rights-of-Way  and  Corridors 

Travel  and  Transportation  Management 

Recreation 

Lands  with  Wilderness  Characteristics 

Livestock  Grazing  Management 

Special  Designations 

ACECs 

Scenic  or  Back  Country  Byways 

National  Historic  Trails 

Wild  and  Scenic  Rivers 

Wilderness  Study  Areas 

Socioeconomic  Resources 

Social  Conditions 

Economic  Conditions 

Health  and  Safety 

Environmental  Justice 

Tribal  Treaty  Rights 

BLM  RESOURCE  MANAGEMENTS  PLANS  AND  OTHER  FEDERAL  PLANS  AND  ANALYSES 

Approved  Resource  Management  Plan  for  Public  Lands 
Administered  by  the  Bureau  of  Land  Management 

Buffalo  Field  Office  Final  Environmental  Impact 
Statement  (BLM  2001a) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Final  Resource  Management  Plan/Environmental 

Impact  Statement  for  the  Lander  Resource  Area 
(BLM  1986b) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Final  Programmatic  Environmental  Impact  Statement  on 
Wind  Energy  Development  on  BLM-Administered  Lands 
in  the  Western  United  States  (BLM  2005d) 

X 

X 

Final  Environmental  Impact  Statement  Resource  and 
Management  Plan  Billings  Resource  Area,  1983 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Programmatic  Environmental  Impact  Statement, 
Designation  of  Energy  Corridors  on  Federal  Land  in  the 

11  Western  States  (DOE/EIS-0386)  (DOE  and  BLM  2008) 

X 

X 

Final  Programmatic  Environmental  Impact  Statement 
for  Geothermal  Leasing  in  the  Western  United  States 
(BLM  and  USFS  [U.S.  Forest  Service]  2008) 

X 

Record  of  Decision  and  Approved  Pinedale  Resource 
Management  Plan  (BLM  2008h) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Record  of  Decision  and  Approved  Casper  Resource 
Management  Plan  (BLM  2007g  as  amended) 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4-646 


Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


Cumulative  Impacts 


Table  4-43.  Summary  of  Reasonably  Foreseeable  Future  Actions  (Continued) 


Resource  Plans 

Physical  Resources 

Air  Quality 

Geology 

o 

to 

Water 

Cave  and  Karst  Resources 

Mineral  Resources 

Fire  and  Fuels  Management 

Biological  Resources 

Flerltage  and  Visual  Resources 

Cultural  Resources 

Paleontological  Resources 

Visual  Resources 

Land  Resources 

Lands  and  Realty 

Renewable  Energy 

Rights-of-Way  and  Corridors 

Travel  and  Transportation  Management 

Recreation 

Wilderness  Characteristics 

Livestock  Grazing  Management 

Special  Designations 

ACECs 

Scenic  or  Back  Country  Byways 

National  Historic  Trails 

Wild  and  Scenic  Rivers 

Wilderness  Study  Areas 

Socioeconomic  Resources 

Social  Conditions 

Economic  Conditions 

Health  and  Safety 

Environmental  Justice 

Tribal  Treaty  Rights 

COUNTY  PLANS 

Big  Horn  County  Land  Use  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Hot  Springs  County  Land  Use  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Park  County  Land  Use  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

Washakie  County  Land  Use  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CONSERVATION  DISTRICTS 

South  Big  Horn  CD  Long  Range  Plan 

X 

X 

X 

Hot  Springs  County  CD  Plan 

X 

X 

X 

X 

Meeteetse  CD  Land  Use  Management  and  Resource 
Conservation  Plan  2010 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cody  CD  Long  Range  Plan 

X 

X 

X 

Shoshone  CD  Plan 

X 

X 

X 

X 

X 

Powell  Clarks  Fork  Conservation  District  Plan 

X 

X 

X 

X 

X 

Washakie  County  CD  Plan 

X 

X 

X 

X 

X 

X 

X 

WATERSHED  PLANS 

Big  Horn  River  Watershed  Plan 

X 

■ 

D 

D 

D 

D 

■ 

Q 

X 

South  Big  Horn  County,  Wyoming  Watershed  Plan 

X 

D 

■ 

D 

■ 

D 

■ 

Q 

X 

Greybull  Watershed  Draft  Plan 

X 

Shoshone  Water  Management  Plan  2006 

X 

X 

■ 

■ 

D 

D 

D 

■ 

Q 

X 

X 

X 

Shoshone  River  Watershed  Plan  Draft  2008 

X 

X 

X 

D 

D 

■ 

Q 

X 

X 

X 

Bitter  Creek  Watershed  Plan 

X 

X 

X 

X 

Bighorn  Basin  Proposed  RMP  and  Finai  EiS 
Chapter  4  -  Environmentai  Consequences 


4-647 


Cumulative  Impacts 


Table  4-43.  Summary  of  Reasonably  Foreseeable  Future  Actions  (Continued) 


Resource  Plans 

Physical  Resources 

Air  Quality 

Geology 

o 

to 

Water 

Cave  and  Karst  Resources 

Mineral  Resources 

Fire  and  Fuels  Management 

Biological  Resources 

Flerltage  and  Visual  Resources 

Cultural  Resources 

Paleontological  Resources 

Visual  Resources 

Land  Resources 

Lands  and  Realty 

Renewable  Energy 

Rights-of-Way  and  Corridors 

Travel  and  Transportation  Management 

Recreation 

Wilderness  Characteristics 

Livestock  Grazing  Management 

Special  Designations 

ACECs 

Scenic  or  Back  Country  Byways 

National  Historic  Trails 

Wild  and  Scenic  Rivers 

Wilderness  Study  Areas 

Socioeconomic  Resources 

Social  Conditions 

Economic  Conditions 

Health  and  Safety 

Environmental  Justice 

Tribal  Treaty  Rights 

STATE  AGENCY  PLANS 

Wyoming  Dept,  of  Agriculture  Strategic  Plan  2005 

X 

Wyoming  Game  and  Fish  Strategic  Habitat  Plan 

X 

X 

X 

Wyoming  Game  and  Fish  Greater  Sage-Grouse 
Conservation  Plan 

X 

X 

X 

X 

X 

X 

Wyoming  Game  and  Fish  Final  Wyoming  Gray  Wolf 
Management  Plan  2007 

X 

Wyoming  State  Water  Plan  Wind/Bighorn  River  Basin 
2003 

X 

X 

X 

X 

X 

X 

Wyoming  Statewide  Comprehensive  Outdoor 

Recreation  Plan  (2003) 

X 

X 

Wyoming  Statewide  Trails  Plan  2004 

X 

X 

X 

X 

Wyoming  SHPO  Comprehensive  Statewide  Historic 
Preservation  Plan  2007-2015 

X 

X 

FEDERAL  AGENCY  PLANS 

Shoshone  National  Forest  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Bighorn  National  Forest  Plan 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

United  States  Fish  and  Wildlife  Service  Wyoming  Plan 

X 

X 

X 

United  States  EPA  Region  8  Wyoming  State 
Implementation  Plans 

X 

X 

X 
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Table  4-43.  Summary  of  Reasonably  Foreseeable  Future  Actions  (Continued) 


Resource  Plans 

Physical  Resources 

Air  Quality 

Geology 

o 

to 

Water 

Cave  and  Karst  Resources 

Mineral  Resources 

Fire  and  Fuels  Management 

Biological  Resources 

Heritage  and  Visual  Resources 

Cultural  Resources 

Paleontological  Resources 

Visual  Resources 

Land  Resources 

Lands  and  Realty 

Renewable  Energy 

Rights-of-Way  and  Corridors 

Travel  and  Transportation  Management 

Recreation 

Wilderness  Characteristics 

Livestock  Grazing  Management 

Special  Designations 

ACECs 

Scenic  or  Back  Country  Byways 

National  Historic  Trails 

Wild  and  Scenic  Rivers 

Wilderness  Study  Areas 

Socioeconomic  Resources 

Social  Conditions 

Economic  Conditions 

Health  and  Safety 

Environmental  Justice 

Tribal  Treaty  Rights 

FIRE  MANAGEMENT  PLANS 

Yellowstone  National  Park  Fire  Management  Plan 

X 

X 

X 

X 

Big  Horn  County  Mountain  Community  Wildfire 
Protection  Plan 

X 

X 

Park  County  Community  Wildlife  Protection  Plan 

X 

X 

Washakie  County  Community  Wildfire  Protection  Plan 

X 

X 

National  Fire  Plan 

X 

X 

X 

ACECs  Areas  of  Critical  Environmental  Concern 

BLM  Bureau  of  Land  Management 

CD  Conservation  District 


Dept.  Department 

ERA  Environmental  Protection  Agency 

SHPO  State  Historic  Preservation  Office 
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4.9. 1.3  Cumulative  Impacts 

The  cumulative  impacts  discussion  is  organized  according  to  the  following  seven  cumulative  issues: 


Cumulative  Issue  1: 

Cumulative  Issue  2: 

Cumulative  Issue  3: 

Cumulative  Issue  4: 
Cumulative  Issue  5: 

Cumulative  Issue  6: 


The  cumulative  impact  on  air  quality  with  regard  to  public  health  and  welfare 
within  the  Planning  Area  and  protected  Class  I  areas  outside  the  Planning  Area. 

The  cumulative  impact  of  activities  that  disturb  soil  or  vegetation  cover  on 
water  quality. 

The  cumulative  impact  of  management  actions  on  habitat  for  wildlife  and 
special  status  wildlife  species. 

The  cumulative  impact  of  management  actions  on  global  climate  change. 

Cumulative  impacts  of  management  actions  and  constraints  on  recreation 
opportunities. 

The  cumulative  impact  of  management  actions  and  projected  development  on 
the  economic  and  social  conditions  of  local  communities. 


Cumulative  Issue  7:  The  cumulative  impact  of  management  actions  on  greater  sage-grouse.  [Please 

see  Chapter  7  of  this  document  for  the  greater  sage-grouse  cumulative  effects 
analysis.] 


To  focus  the  cumulative  impact  analysis,  the  BLM  determined  the  seven  cumulative  issues  by  using  the 
approach  described  under  Methods  and  Assumptions.  Review  of  the  EISs  and  associated  plans  for  all  42 
projects  (Table  4-43)  revealed  that  most  reasonably  foreseeable  actions  could  be  expected  to  produce 
environmental  impacts  similar  to  the  incremental  impacts  identified  for  the  RMP  alternatives.  Some 
resources  (i.e.,  special  status  species,  air  quality)  that  could  be  affected  by  reasonably  foreseeable  future 
actions  have  substantial  value  relative  to  legal  protection  and/or  ecological,  economic,  or  social 
importance.  Exceeding  legal  standards  or  thresholds  protecting  these  resources  is  not  anticipated  from 
the  cumulative  impacts  of  BLM  and  non-BLM  actions;  however,  the  programmatic  nature  of  most 
reasonably  foreseeable  actions  prohibits  precise  prediction  of  cumulative  impacts.  As  a  result, 
subsequent  environmental  impact  analysis  during  project  implementation  will  include  more  detailed 
and  site-specific  analyses  of  cumulative  impacts. 


Cumulative  Issue  1:  The  cumulative  impact  on  air  quality  with  regard  to  public  health  and 

welfare  within  the  Planning  Area  and  protected  Class  I  areas  outside  the 
Planning  Area. 


Cumulative  Impact  Assessment  Area 

The  Bighorn  Basin  and  federal  Class  I  areas  within  100  miles. 


Analysis  of  Cumulative  Impacts 

Base  year  (2008)  and  anticipated  annual  air  emissions  by  alternative  for  2018  are  organized  by  project 
scenario  and  resource  as  shown  in  tables  4-46  through  4-57  for  alternatives  A  through  F  (tables  located 
at  the  end  of  Cumulative  Impacts).  These  tables  identify  each  anticipated  emission  category  for 
projected  BLM  actions,  projected  non-BLM  actions,  and  the  cumulative  total  of  these  actions. 
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Typical  sources  contributing  to  potential  cumulative  impacts  on  air  quality  would  include  emissions  from 
conventional  oil  and  gas  development,  vehicle  operations  associated  with  mining  activities,  and  general 
vehicular  activity  from  local  residents  and  tourism.  In  addition,  open  burning  of  agricultural  fields,  which 
is  a  traditional  practice  in  the  CIAA,  would,  along  with  wildland  fires  and  prescribed  burns,  result  in 
impacts  on  air  quality  from  emissions  of  particulates  and  polyaromatic  hydrocarbons  and  temporarily 
reduce  visibility  in  areas.  Permitted  stationary  sources  of  air  emissions,  such  as  the  Western  Sugar 
factory  in  Lovell,  Wyoming  would  also  continue  to  contribute  to  cumulative  impacts  on  air  quality. 

Overall,  air  quality  in  the  Bighorn  Basin  is  good.  Some  concentrated  emission  sources  may  have  health 
impacts  to  certain  local  residents.  The  Washakie  County  Comprehensive  Plan  notes  that  a  number  of 
emission  sources  in  the  county  contribute  to  poor  air  quality  which  can  disproportionately  impact  the 
county's  senior  and  disabled  population,  who  are  more  susceptible  to  dust  and  smoke  than  the  general 
population  (Washakie  County  2012).  Local  policy  that  encourages  land  use  and  development  that  does 
not  result  in  new,  significant  deteriorations  of  existing  air  quality  would  help  to  maintain  current  air 
quality,  reduce  air  quality  degradation,  and  protect  public  health.  However,  increases  in  population 
would  likely  bring  more  development  and  the  potential  for  more  emission  sources  that  could  degrade 
air  quality  in  the  Bighorn  Basin. 

BLM  and  non-BLM  reasonably  foreseeable  actions  are  anticipated  to  increase  emissions  in  the  Planning 
Area  over  the  life  of  the  plan.  For  the  Planning  Area,  the  cumulative  air  quality  impacts  (as  measured 
against  NAAQS  and  WAAQS)  are  anticipated  to  have  the  same  intensity  on  BLM-  and  non  BLM- 
administered  lands  because  it  is  assumed  the  density  of  activities  are  the  same  in  both  areas.  This 
conclusion  also  assumes  that  cumulative  impacts  to  air  quality  are  equally  distributed  across  the  CIAA. 
Because  of  proposed  development  restrictions  on  BLM-administered  land,  the  potential  for  adverse 
cumulative  impacts  to  air  quality  are  anticipated  to  be  the  least  under  Alternative  E,  which  places  the 
greatest  restrictions  on  resource  uses  and  management  actions  that  contribute  emissions,  followed  by 
alternatives  B,  F,  D,  and  A.  Cumulative  emissions  are  projected  to  be  highest  under  Alternative  C  due  to 
fewer  proposed  development  restrictions  on  BLM-administered  land.  Cumulative  emissions  within  the 
Planning  Area  are  not  anticipated  to  result  in  air  quality  impacts  that  exceed  NAAQS  or  WAAQS  given 
the  rather  small  amount  of  emissions  from  BLM  and  other  activities. 

Cumulative  Issue  2:  The  cumulative  impact  of  activities  that  disturb  soil  or  vegetation  cover 
on  water  quality. 

Cumulative  Impact  Assessment  Area 

The  Bighorn  Basin  and  the  reaches  of  Qwl  Creek. 

Analysis  of  Cumulative  Impacts 

The  Soil,  Water,  and  Biological  Resources  -  Vegetation  sections  in  this  chapter  describe  how  surface 
disturbances,  changes  in  vegetation  cover,  and  other  activities  affect  water  quality  by  increasing  or 
decreasing  sediment  loads  in  waterways  or  otherwise  affecting  water  quality.  In  general,  the  more 
surface  disturbance  that  occurs  across  the  CIAA,  the  greater  the  potential  impact  to  water  quality. 
Adverse  impacts  to  water  quality  would  result  from  both  short-  and  long-term  disturbances,  even 
though  a  majority  of  the  area  where  surface  disturbance  is  projected  to  occur  on  both  BLM- 
administered  land  and  state  and  private  lands  would  be  reclaimed.  Sediment  loading  is  of  particular 
concern  in  Bighorn  Lake,  which  provides  for  municipal  and  industrial  water  supplies  and  is  a  major 
recreation  destination  (USACE  and  BQR  2009). 
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Surface  Water  Quality 

In  the  CIAA,  stream-bank  degradation  and  erosion  and  gully  erosion,  due  to  poor  vegetative  cover  and 
surface  disturbances,  are  the  predominant  sources  of  excessive  sediment  in  waterways.  On  BLM- 
administered  and  private  and  state  lands,  surface  disturbance  caused  by  mineral  and  other 
development,  the  construction  and  maintenance  of  ROWs,  and  vegetation  treatments  (e.g.,  prescribed 
burns  and  mechanical  fuels  treatments)  all  contribute  to  short-  or  long-term  losses  of  vegetation  and 
increased  sedimentation.  In  addition  to  surface-disturbing  activities,  impacts  to  water  quality  can  result 
from  a  variety  of  other  activities  that  can  damage  or  remove  vegetation  and  soil  (e.g.,  improperly 
managed  livestock  grazing,  OHV  recreation,  surface  discharge  of  produced  water,  and  concentrated  use 
of  riparian  areas  by  wildlife).  Sediment  loading,  along  with  other  water  quality  issues  such  as  the 
introduction  of  fecal  coliform  bacteria,  occurs  from  private  lands  in  the  CIAA  due  to  agricultural  activities 
(e.g.,  irrigation  runoff)  and  urban  and  rural  subdivision  development  (Washakie  County  Conservation 
District  2006).  Even  given  the  high  natural  background  sediment  production  in  the  Planning  Area 
(USACE  and  BOR  2009;  Washakie  County  Conservation  District  2006),  the  South  Big  Horn  Conservation 
District  (2006)  notes,  "although  flow  from  the  rangelands  and  deserts  contribute  the  majority  and  peak 
suspended  sediment  discharges  to  the  rivers,  irrigation  wastewater  significantly  increases  the  sediment 
load  in  streams."  The  cumulative  impacts  of  BLM  and  non-BLM  actions  on  water  quality  would  likely  be 
most  pronounced  along  waterbodies  with  impaired  water  quality,  such  as  those  on  the  Wyoming  DEQ's 
303(d)  list  (Wyoming  DEQ  2008).  The  conditions  of  these  waterbodies  are  partially  linked  to  upland 
conditions,  and  they  can  carry  large  amounts  of  sediment  downstream  when  surface  flows  occur. 

As  Table  4-42  shows,  cumulative  surface-disturbance  acreage  is  projected  to  be  highest  under 
Alternative  C  and  the  lowest  under  alternatives  B  and  E;  Appendix  T  includes  a  breakdown  of 
disturbance  by  activity.  Proper  management  of  surface-disturbing  and  other  activities  that  can  damage 
vegetation  cover  in  the  CIAA  would  lessen  sediment  loading  and  associated  adverse  impacts  to  water 
quality.  The  application  of  BMPs  on  private  land  is  not  required  in  many  instances  and,  therefore,  their 
application  would  likely  be  inconsistent  across  the  CIAA.  In  addition,  the  management  under  each  RMP 
alternative  (see  Chapter  2  Resource  Management  Alternatives)  protects  BLM-administered  lands  via 
restrictions  on  surface-disturbing  and  other  activities  and  reclamation  requirements  of  disturbed  areas. 
This  management  would  vary  by  alternative  and  would  not  apply  to  lands  under  state  and  private 
ownership.  The  scale  and  effectiveness  of  this  protective  management  would  be  greatest  under 
Alternative  B,  where  the  focus  is  on  resource  protection,  and  lowest  under  Alternative  C,  where  the 
focus  is  on  resource  use  and  commodity  production.  As  a  result,  cumulative  impacts  to  water  quality 
due  to  sediment  loading  are  anticipated  to  be  the  most  under  Alternative  C,  followed  by  alternatives  A, 
D,  F,  B,  and  E.  However,  even  with  the  proper  application  of  relevant  guidelines,  BMP,  and  restrictive 
management  of  resource  uses  across  the  CIAA,  impacts  to  water  quality  from  human  activity  would  still 
continue  to  occur  under  all  alternatives. 

Programs  related  to  education  and  coordination  by  Conservation  Districts  and  county  zoning  regulations 
that  attach  minimum  lot  sizes  to  residential  development  may  reduce  sediment  loading  of  streams  in 
the  CIAA.  However,  if  trends  associated  with  the  subdivision  of  larger  ranches  into  ranchettes  continues 
across  the  Planning  Area,  and  predicted  population  trends  for  Park  and  Big  Horn  counties  occur  (see 
Section  3.8.1  Social  Values),  increased  building  (e.g.,  residences  or  barns)  and  infrastructure 
construction,  and  the  associated  expansion  of  impermeable  surfaces  across  the  CIAA  may  lead  to 
additional  sediment  loading  of  waterways.  Depending  on  factors  such  as  the  type  of  development  and 
the  sediment  contribution  of  the  land  use  it  replaces  (e.g.,  agricultural  rotational  crops),  such  impacts 
may  be  beneficial. 
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Produced  water  from  oil  and  gas  development  is  regulated  by  the  Wyoming  DEQ,  which  establishes 
standards  for  water  quality  parameters  such  as  total  dissolved  solid  loads.  Proper  application  of 
Wyoming  DEQ  water  quality  standards  (Wyoming  DEQ  2002)  would  lessen  the  potential  for  the 
introduction  of  water  not  meeting  effluent  limits,  but  this  additional  water  would  still  result  in  adverse 
impacts  to  stream  banks  and  gully  erosion  from  altered  flow  regimes.  The  limited  surface  discharge  of 
produced  water  anticipated  in  the  Planning  Area  would  limit  the  scale  of  these  impacts. 

Riparian  Areas 

In  addition  to  general  impacts  from  surface  disturbance,  BLM  and  non-BLM  actions  that  affect 
riparian/wetland  areas  can  result  in  substantial  impacts  to  bank  stability  and  the  ability  of  vegetation  to 
capture  sediment  and  other  water  quality  contaminants  (see  Section  3.1.4  Water).  The  majority  of  the 
surface  lands  along  major  waterways  in  the  CIAA  (i.e.,  the  Bighorn  River,  Wind  River,  Clarks  Fork  of  the 
Yellowstone  River,  and  their  associated  tributaries,  including  the  Nowood,  Greybull,  and  Shoshone  river 
systems)  are  privately  owned.  Qf  the  139,052  acres  of  riparian/wetland  areas  in  the  Planning  Area,  only 
23,957  acres  (17  percent)  occur  on  BLM-administered  surface.  The  large  percentage  of  riparian/wetland 
areas  on  private  lands  means  that  actions  by  private  landowners  can  have  substantial  impacts  on  the 
health  of  these  systems  and  their  performance  of  critical  water  quality  protection  functions.  Programs 
and  projects,  such  as  those  by  County  Conservation  Districts,  the  National  Resource  Conservation 
Service,  and  county  weed  and  pest  districts,  have  had  success  in  the  implementation  of  proactive 
measures  to  improve  riparian  habitat  and  other  vegetation  and  water  sources  (South  Big  Horn 
Conservation  District  2012;  Lumley  et  al.  2010).  To  manage  riparian/wetland  areas  that  occur  on  BLM- 
administered  lands,  alternatives  A,  B,  D,  E,  and  F  apply  proactive  management  measures  that  prohibit 
surface-disturbing  activities  in  these  areas  and  require  active  management  of  these  to  meet,  or  make 
progress  towards  meeting,  PFC,  DFC,  or  DPC.  Management  actions  under  alternatives  E,  B,  F,  D,  A,  and  C 
would  result  in  fewer  beneficial  impacts,  respectively,  to  BLM-administered  riparian/wetland  areas. 
Actions  by  other  entities  to  protect  and  restore  riparian  areas  in  the  CIAA,  coupled  with  protective 
management  under  alternatives  A,  B,  D,  E,  or  F  may  reduce  cumulative  adverse  impacts  to  water  quality 
by  restoring  functioning  conditions  in  riparian  areas.  Such  improvement  would  continue  the  current 
trend  for  these  areas  (see  Section  3.4.3  Vegetation  -  Riparian/Wetland  Resources). 

Groundwater 

The  quality  and  quantity  of  groundwater  in  the  CIAA  is  of  concern  as  this  water  source  makes  up  the 
majority  of  the  municipal  and  residential  water  supply  (South  Big  Horn  Conservation  District  2006;  Big 
Horn  County  2009).  Alternatives  proposed  as  part  of  this  RMP  revision  would  have  impacts  on 
groundwater  through  actions  that  allow  or  prohibit  mineral  development.  In  addition,  municipal, 
mining,  agricultural,  and  industrial  use  of  this  resource  on  state  and  private  lands  in  the  CIAA  would 
affect  groundwater  quantity.  Contamination  of  this  resource  from  wastewater  treatment  and  septic 
systems  (Big  Horn  County  2009),  as  well  as  improper  oil  and  gas  well  construction,  and  improper 
reinjection  of  produced  water  from  oil  and  gas  development  are  the  principle  groundwater  quality 
concerns  in  the  CIAA. 

To  limit  adverse  impacts  to  groundwater  quality  from  wastewater,  counties  within  the  Planning  Area  are 
attempting  to  implement  zoning  restrictions  and  county  level  planning,  such  as  the  protection  of 
sensitive  groundwater  areas  in  the  Big  Horn  County  Land  Use  Plan  (Big  Horn  County  2009)  through 
requiring  larger  residential  lot  sizes  to  reduce  the  concentration  of  wastewater  discharge.  Additionally, 
wells  used  for  the  reinjection  of  produced  water  require  a  permit  from  the  Wyoming  DEQ  for 
construction  and  operation  to  insure  the  reinjected  water  does  not  enter  into  water  bearing  strata  or 
resurface  elsewhere.  Though  oil  and  gas  development  on  state  and  private  lands  in  the  Planning  Area  is 
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not  anticipated  to  vary  by  alternative,  Alternative  C  is  projected  to  result  in  the  greatest  number  of  new 
federal  oil  and  gas  wells  and,  therefore,  the  greatest  potential  for  cumulative  adverse  impacts  to 
groundwater,  followed  by  alternatives  A,  D,  F,  B,  and  E. 

Cumulative  Issue  3:  The  cumulative  impact  of  management  actions  on  habitat  for  wildlife 
and  special  status  wildlife  species. 

Cumulative  Impact  Assessment  Area 

The  Bighorn  Basin. 

Analysis  of  Cumulative  Impacts 

The  condition  of  wildlife  and  special  status  wildlife  species  habitat  is  described  in  Chapter  3  -  Affected 
Environment,  and  potential  impacts  to  wildlife  habitat  from  BLM  actions  are  described  in  Section  4.4.6 
Fish  and  Wildlife  Resources  -  Wildlife  and  Section  4.4.9  Special  Status  Species  -  Wildlife  sections  in  this 
chapter. 

Cumulative  impacts  on  wildlife  habitat  would  result  primarily  from  surface-disturbing  and  other 
disruptive  activities  such  as  mineral  development,  road  construction,  vegetation  treatments,  rangeland 
improvements,  and  urban  and  rural  expansion.  These  activities  would  result  in  short-  and  long-term 
impacts  to  wildlife  habitat  that  may  degrade  and  fragment  habitat.  Management  actions  to  address  the 
challenges  associated  with  wildlife  habitat  impacts  are  listed  by  alternative  in  Chapter  2.  Regardless  of 
the  alternative,  the  general  approaches  these  management  actions  take  to  reduce  impacts  to  wildlife 
habitat  are  the  prohibition  or  restriction  of  certain  resource  uses  and  activities  on  BLM-administered 
land  to  control  surface-disturbing  and  disruptive  activities.  These  restrictions  are  generally  applied  to 
the  following  types  of  activities:  oil  and  gas  development,  geophysical  exploration,  mineral  materials 
disposal,  renewable  energy  and  ROW  authorizations,  and  motorized  vehicle  use.  Generally,  the  more 
surface  disturbance  and  habitat  loss  from  BLM  actions,  the  greater  the  contribution  to  cumulative 
adverse  impacts  to  wildlife  and  special  status  wildlife  species.  Of  all  the  alternatives.  Alternative  C 
places  the  fewest  restrictions  on  resource  uses  and  surface-disturbing  activities  and  would,  therefore, 
result  in  the  greatest  adverse  impacts  to  wildlife  and  special  status  wildlife  species  habitat. 

Primary  challenges  for  wildlife  habitat  management  within  BLM-administered  land  include  poor  habitat 
conditions,  fire  management,  drought,  increased  development  and  urbanization,  habitat  fragmentation, 
OHV  misuse,  disease,  hunter  access,  and  the  impacts  of  livestock  grazing  management  on  the  frequency, 
quality,  and  composition  of  key  forage  species  (see  Chapter  3  Affected  Environment  for  more 
information).  The  challenges  associated  with  impacts  to  wildlife  habitat  are  anticipated  to  continue 
under  all  alternatives.  Additionally,  surface-disturbing  activities,  wildfires,  spread  of  invasive  species, 
and  activities  that  remove  vegetation  are  anticipated  to  impact  wildlife  habitat  regardless  of  land 
ownership.  Wildlife  habitat  impacts  from  non-BLM  actions  in  the  CIAA  are  primarily  anticipated  from 
urban  and  energy  development  and  associated  infrastructure  (e.g.,  roads,  pipelines,  powerlines), 
although  the  intensity  of  development  on  private  lands  is  not  expected  to  vary  by  alternative. 

As  noted  in  Chapter  3,  many  wildlife  populations  spend  considerable  time  on  non  BLM-administered 
lands  and  are  therefore  proportionately  impacted  by  the  management  of  these  lands.  Important 
wildlife  habitat  such  as  migration  corridors  and  crucial  winter  ranges  extend  across  the  patchwork  of 
land  ownership  in  the  CIAA.  For  example,  the  Planning  Area  contains  2,484,330  acres  of  big  game 
crucial  winter  range,  of  which  47  percent  is  on  non  BLM-administered  lands  (BLM  2009a).  Surface 
disturbance  and  other  development  (e.g.,  oil  and  gas)  on  these  lands  are  not  subject  to  the  same 
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restrictions  designed  to  protect  wildlife  habitat  on  BLM-administered  land  and  may  increase  the 
cumulative  impacts  on  wildlife  habitat.  Given  the  varied  land  ownership  pattern,  protecting  large  blocks 
of  intact  habitat  is  a  management  challenge  in  the  CIAA.  The  WGFD  has,  as  part  of  its  Strategic  Habitat 
Plan,  developed  strategies  to  implement  partnerships/projects  with  private  landowners  and  land 
management  agencies  to  preserve  and  restore  habitat  at  the  watershed  or  landscape  level  across  land 
ownership  boundaries  (WGFD  2009a).  Within  the  Shoshone  and  Bighorn  National  Forests,  wildlife 
specific  management  would  protect  habitat  along  the  edges  of  the  basin.  For  example,  in  the  Bighorn 
National  Forest  Plan,  the  USFS  applies  seasonal  restrictions  on  motorized  travel  routes  to  reduce 
disturbance  in  key  big  game  areas  such  as  birthing  areas  and  winter  ranges  (USFS  2005a). 

Increased  residential  development  and  an  expanded  network  of  roads  in  portions  of  the  CIAA  may 
contribute  to  a  reduction  in  suitable  wildlife  habitat.  While  the  majority  of  population  growth  would 
likely  occur  in  population  centers  where  most  of  the  job  opportunities  exist,  such  as  in  Cody,  Powell,  and 
Worland,  rural  development  may  have  a  greater  proportional  impact  if  the  development  occurs  near 
sensitive  wildlife  habitat.  In  Washakie  County,  for  example,  the  rural  population  increased  by 
approximately  17  percent  during  the  1990s,  accompanied  by  an  increase  in  the  number  of  second 
homes  in  and  against  the  mountains  where  much  of  the  big  game  crucial  winter  range  occurs  (Washakie 
County  2012).  The  trend  in  second  home  development  is  not  isolated  to  Washakie  County,  occurring 
along  the  mountains  in  other  parts  of  the  Bighorn  Basin,  and  would  result  in  an  increase  in  cumulative 
impacts  on  wildlife  and  their  habitat.  Additionally,  the  practice  of  subdividing  larger  private  parcels  to 
support  development  of  residential  subdivisions  and  ranchettes  (e.g.,  35-acre  parcels)  is  expected  to 
continue  and  contribute  to  wildlife  habitat  impacts  (Big  Florn  County  2009).  As  larger  tracts  of  land 
adjacent  to  public  lands  are  subdivided,  the  WUI  and  its  associated  effects  (e.g.,  habitat  degradation  and 
fragmentation,  fire  suppression,  and  spread  of  invasive  species)  are  expected  to  increase.  Some  tracts 
of  BLM-administered  land  may  become  disconnected  or  isolated  from  other  native  habitats  and 
ultimately  adversely  affect  CIAA  biological  diversity.  In  addition,  with  multiple  land  owners  in  the  WUI, 
management  of  resources  and  resource  uses  affecting  wildlife  habitat,  including  invasive  species  spread, 
fire,  wildlife,  livestock  grazing,  motorized  vehicle  use,  and  development  are  expected  to  be  varied. 

Oil  and  gas  development  would  result  in  one  of  the  greatest  impacts  to  wildlife  habitats.  While 
reclamation  and  mitigation  procedures  would  reduce  the  short-term  impact  from  surface  disturbance 
associated  with  oil  and  gas  development,  permanent  facilities  such  as  roads  and  well  pads  would  result 
in  long-term  impacts.  Cumulative  impacts  would  be  greater  where  mineral  development  is  more 
intense,  such  as  in  Oil  and  Gas  Management  Areas  designated  under  alternatives  C,  D,  and  F,  and  on 
state  and  private  land  where  fewer  protections  for  habitat  exist.  Impacts  would  also  be  greater  where 
oil  and  gas  activity  occurs  in  and  around  sensitive  wildlife  habitat  such  as  crucial  winter  range.  For 
example,  several  producing  oil  and  gas  fields  overlap  big  game  crucial  winter  range  on  private  and  state 
land  along  the  Absaroka  Front  on  the  western  edge  of  the  Bighorn  Basin.  Cooperative  management 
among  landowners  and  the  BLM  in  accordance  with  the  Absaroka  Front  FIMP  would  help  to  reduce  the 
impacts  to  wildlife  associated  with  mineral  development  in  this  area  (BLM  1986a). 

In  general,  cumulative  impacts  to  special  status  wildlife  species  habitat  would  be  the  same  as  those  for 
wildlife  habitat.  Surface-disturbing  activities  would  tend  to  degrade  and  fragment  habitat,  having  a 
greater  impact  where  sensitive  habitat  and  development  occur.  For  example,  many  raptor  nests  occur 
near  riparian  areas,  such  as  the  Bighorn  River  corridor,  where  recreation  and  private  development  are 
common.  On  federal  land,  special  status  wildlife  species  would  be  protected  by  site-specific  mitigation 
under  the  ESA  and  Wyoming  BLM  sensitive  species  guidance.  Flowever,  on  private  and  state  lands, 
protection  of  non-federally  listed  species  may  not  occur. 
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Cumulative  impacts  to  wildlife  and  special  status  wildlife  species  habitat  are  anticipated  to  be  least 
under  alternatives  B  and  E,  which  provide  the  most  measures  to  minimize  wildlife  habitat  loss  and 
fragmentation  and  close  the  most  wildlife  habitat  to  oil  and  gas  development  in  the  CIAA,  followed  by 
alternatives  F,  D,  A,  and  C.  The  greatest  adverse  cumulative  impacts  to  wildlife  habitat  are  anticipated 
under  Alternative  C  because  this  alternative  allows  the  most  development  with  the  least  restrictions  to 
address  wildlife  habitat  conservation  on  BLM-administered  lands.  For  this  analysis,  habitat  impacts  from 
non-BLM  actions  are  assumed  not  to  vary  across  alternatives.  In  addition,  habitat  impacts  from  non- 
BLM  actions  on  private  lands  may  be  greater  than  impacts  on  public  lands  based  on  the  fact  that 
privately  held  lands  are  subject  to  fewer  restrictions  and  generally  experience  more  development 
compared  to  public  lands. 

To  ensure  consistency  across  the  greater  sage-grouse's  range,  the  BLM's  National  Operation  Center  has 
conducted  management  zone  and  range-wide  cumulative  effects  analyses.  See  Chapter  7  for  the 
Bighorn  Basin  greater  sage-grouse  cumulative  effects  analysis. 

Cumulative  Issue  4:  The  cumulative  impact  of  management  actions  on  global 
climate  change. 

Cumulative  Impact  Assessment  Area 

Global. 

Analysis  of  Cumulative  Impacts 

The  lack  of  scientific  tools  (models  with  sufficient  spatial  and  temporal  resolution)  to  forecast  climate 
change  even  at  regional  scales  limits  the  ability  to  quantify  effects  of  current  and  future  management  on 
global  climate  change.  Given  this  current  state  of  climate  change  science,  it  is  not  yet  possible  to 
associate  specific  actions  with  specific  impacts  in  a  given  local  area.  As  a  result,  a  discussion  of 
incremental  impacts  on  climate  change  resulting  from  BLM  actions  when  added  to  other  past,  present, 
and  reasonably  foreseeable  future  actions  is  not  possible. 

Flowever,  when  added  to  past,  present,  and  reasonably  foreseeable  future  actions,  the  alternatives 
would  result  in  overall  differences  in  GFIG  emissions  and  contributions  to  climate  change.  Due  to  the 
lack  of  information  for  GFIG  emissions  from  past,  present,  and  reasonably  foreseeable  future  actions, 
cumulative  impacts  are  analyzed  qualitatively  among  the  alternatives  comparing  management  that 
would  likely  affect  global  climate  change.  Alternative  C  would  result  in  the  greatest  cumulative  impacts 
to  climate  change  resulting  from  the  most  oil  and  gas  development,  the  most  surface  disturbance,  and 
the  highest  amount  of  fossil  fuel  combustion  from  motor  vehicles,  compared  to  the  other  alternatives. 
Alternatives  B  and  E  would  result  in  the  least  cumulative  impacts  to  climate  change  due  to  the  least 
amount  of  oil  and  gas  development,  the  least  projected  surface  disturbance,  and  the  most  conservation 
of  biological  resources  that  retain  sequestered  carbon  and  minimize  emissions.  Alternatives  D  and  F 
would  result  in  greater  cumulative  impacts  to  climate  change  than  alternatives  B  and  E,  less  than 
Alternative  C,  and  similar  impacts  to  Alternative  A  (see  Tables  4-10  and  4-15). 

Implementation  of  the  alternatives  and  other  reasonably  foreseeable  future  actions  in  the  Planning  Area 
would  produce  GFIG  emissions  resulting  in  a  minor  contribution  to  climate  change.  Any  noticeable 
effects  of  climate  change  in  any  given  area  result  from  the  cumulative  aggregation  of  all  worldwide  GFIG 
emissions,  global  climate  patterns,  and  other  forces.  As  a  result,  the  cumulative  impacts  to  climate 
change  resulting  from  BLM  management  and  other  past,  present,  and  reasonably  foreseeable  future 
actions  in  the  Planning  Area  would  likely  have  no  measurable  effect  on  global  climate  change. 
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Cumulative  Issue  5:  Cumulative  impacts  of  management  actions  and  constraints  on 

recreation  opportunities. 

Cumulative  Impact  Assessment  Area 

The  Bighorn  Basin,  plus  the  BLM  Billings  Field  Office,  Montana. 

Analysis  of  Cumulative  Impacts 

Recreation  (Section  4.6.5)  and  Comprehensive  Travel  and  Transportation  Management  (Section  4.6.4) 
describe  how  management  actions  under  each  alternative  affect  recreation  opportunities  in  the 
Planning  Area.  As  with  direct  and  indirect  impacts,  cumulative  impacts  would  most  likely  occur  from 
surface-disturbing  activities  (primarily  related  to  minerals  development),  which  change  recreational 
settings,  and  from  constraints,  which  limit  access  and  recreational  motorized  vehicle  use. 

Resource  development  and  surface-disturbing  activities  (e.g.,  oil  and  gas  development,  fire  and  fuels 
management)  on  BLM-administered  lands  and  private  and  state  lands  can  result  in  increased  visual 
intrusions,  noise,  and  visitor  contacts  that  interfere  with  realizing  desired  beneficial  outcomes  and 
displace  recreational  users  from  their  desired  setting-specific  areas.  Recreationists  seeking  undisturbed 
landscapes  are  particularly  affected  by  surface  disturbance,  especially  in  back  country  and  primitive 
recreation  settings.  While  much  of  this  activity  would  be  mitigated  or  avoided  on  BLM-administered 
lands  regardless  of  the  alternative,  many  of  the  restrictions  discussed  in  this  RMP  do  not  apply  to  private 
and  state  lands  in  the  CIAA.  Cumulative  impacts  to  recreation  would  therefore  be  greatest  at  the 
intersection  of  primitive  or  back  country  recreation  areas  and  private  lands,  especially  in  areas  where 
mineral  potential  or  urban  development  potential  is  highest.  Alternatives  B  and  E  would  result  in  the 
least  cumulative  surface  disturbance  and  protects  the  most  area  suitable  for  primitive  recreation  (via 
lands  with  wilderness  characteristics,  WSRs,  and  recreation  management  areas),  followed  by 
alternatives  F,  D,  A,  and  C.  As  discussed  under  Cumulative  Issue  3,  cumulative  impacts  to  wildlife  can 
result  from  mineral  and  residential  development  (particularly  in  areas  where  such  development  overlaps 
important  wildlife  habitat).  Development  may  displace  big  game  populations,  resulting  in  adverse 
impacts  to  opportunities  for  hunting,  a  major  recreation  activity  in  the  Planning  Area.  Though 
management  under  the  RMP  cannot  dictate  management  on  private  and  state  lands,  protecting  habitat 
on  BLM-administered  lands  would  benefit  hunting  across  the  CIAA  by  protecting  important  life-cycle 
habitat  for  game  species  and  thus  insuring  their  continued  presence.  Alternatives  B  and  E  would  result 
in  the  smallest  loss  of  wildlife  habitat  and  the  greatest  benefits  from  proactive  management  actions  in 
the  CIAA  (e.g.,  closing  areas  to  oil  and  gas  development),  followed  by  alternatives  F,  D,  A,  and  C 
respectively. 

Potential  long-  and  short-term  cumulative  impacts  to  recreation  may  also  occur  from  land  use 
restrictions  established  to  protect  sensitive  resources.  Development  activities  that  improve  legal  access 
to  public  lands,  establish  new  and  improve  existing  roads,  and  increase  opportunities  for  motorized 
travel  may  benefit  recreational  experiences  for  motorized  vehicle  (OFIV)  recreationists.  Alternative  C 
would  be  the  most  effective  at  increasing  motorized  recreation  opportunities,  followed  by  alternatives 
A,  D,  F,  B,  and  E.  Increasing  resource  use  and  development  may  increase  traffic  on  some  roads  and  trails 
and  increase  the  potential  for  long-term  conflicts  between  commercial  and  recreational  use  of  these 
roads.  Conflict  may  also  occur  if  development  on  private  lands  adjacent  to  BLM-administered  lands 
includes  sensitive  noise  receptors  (i.e.,  second  home  development  or  rural  subdivisions);  such 
development  would  likely  occur  regardless  of  the  RMP  alternative.  Construction  of  pipelines,  fences, 
and  transmission  lines  would  increase  hazards  to  recreational  motorized  vehicle  users  and  reduce  public 
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safety  in  certain  areas.  Management  that  results  in  a  decrease  in  the  amount  of  area  available  to 
motorized  vehicle  use  on  BLM-administered  lands  would  be  greatest  under  alternatives  B  and  E, 
followed  by  alternatives  F,  D,  A,  and  C.  The  availability  of  motorized  recreation  opportunities  on  private 
and  state  land  is  not  anticipated  to  vary  by  alternative;  however,  increased  access  on  adjacent  BLM- 
administered  lands  may  lead  to  increased  use  of  non-BLM  lands  or,  conversely,  closing  areas  of  BLM- 
administered  land  to  motorized  vehicles  may  displace  these  users  to  private  or  state  lands. 

Cumulative  Issue  6:  The  cumulative  impact  of  management  actions  and  projected 
development  on  the  economic  and  social  conditions  of  local 
communities. 

Cumulative  Impact  Assessment  Area 

The  assessment  area  for  cumulative  social  and  economic  conditions  consists  of  the  four  counties  that 
overlap  the  Planning  Area. 

Analysis  of  Cumulative  Impacts 

Analysis  in  this  section  primarily  focuses  on  cumulative  impacts  related  to  oil  and  gas  activity,  ranching 
and  livestock  grazing,  and  quality  of  life,  including  nonmarket  values. 

The  impacts  of  oil  and  gas  drilling  and  production  described  in  Section  4.8.2  Economic  Conditions  relate 
to  activities  only  on  BLM-administered  surface  and  federal  mineral  estate  within  the  Planning  Area. 
However,  oil  and  gas  activity  on  private  and  state  land  is  estimated  to  constitute  a  substantial  portion  of 
projected  oil  and  gas  activity  in  all  alternatives  (see  Table  4-44  below).  Specifically,  in  Alternative  A,  oil 
and  gas  drilling  and  production  on  state  and  private  land  would  comprise  about  30  percent  of  total 
activity;  in  alternatives  B  and  E,  about  51  percent;  in  Alternative  C,  about  28  percent;  in  Alternative  D, 
about  30  percent;  and  in  Alternative  F  about  31  percent.  Note  that  the  percentage  is  greatest  in 
alternatives  B  and  E.  This  is  another  way  of  saying  that  the  overall  change  in  earnings,  employment,  and 
output  would  be  proportionally  smaller  than  the  reduction  in  activity  on  federal  lands  would  suggest.  To 
see  this,  note  that  the  analysis  earlier  in  Chapter  4  -  focused  on  federal  lands  only  -  showed  $78  million 
in  earnings  and  1,177  jobs  related  to  oil  and  gas  drilling,  completion,  and  production  in  Alternative  A, 
and  $31  million  in  earnings  and  472  jobs  for  the  same  activities  in  Alternative  B-  a  50  percent  reduction. 
The  comparable  figures  incorporating  state  and  private  production  are  $111  million  and  1,675  jobs  for 
Alternative  A,  and  $64  million  and  970  jobs  for  Alternative  B  -  a  42  percent  reduction.  While  the 
reduction  from  Alternative  A  to  Alternative  B  would  still  be  substantial,  the  stability  of  state  and  private 
production  would  moderate  the  change  in  federal  policy. 
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Table  4-44.  Cumulative  (including  State  and  Private)  Impacts  of  Oil  and  Gas  Development  over 
the  Life  of  the  Plan  in  the  Planning  Area  for  Economic  Conditions 


Impact^ 

Alternative 

A 

Alternative 

B 

Alternative 

C 

Alternative 

D 

Alternative 

E 

Alternative 

F 

Annual  Average  Earnings 

$110.6 

$64.1 

$118.0 

$107.9 

$63.9 

$107.8 

Annual  Average  Output 

$865.1 

$500.9 

$922.5 

$843.6 

$500.1 

$843.2 

Net  Present  Value  of  Output 

$9,932.0 

$5,750.0 

$10,590.9 

$9,685.0 

$5,741.2 

$9,681.1 

Annual  Average  Employment^ 

1,675 

970 

1,787 

1,633 

968 

1,632 

Change  from  Alternative  A  - 
Earnings 

N/A 

-$46.6 

+$7.4 

-$2.7 

-$46.7 

-$2.8 

Change  from  Alternative  A  - 
Employment 

N/A 

-705 

+112 

-42 

-707 

-43 

Percentage  change  from 
Alternative  A  (earnings, 
employment) 

N/A 

-42% 

+7% 

-2% 

-42% 

-3% 

Percentage  change  from 
Alternative  A  (earnings, 
employment),  for  federal  land 
only 

N/A 

-60% 

+10% 

-4% 

-60% 

-4% 

Source:  Calculated  using  the  IMPLAN  model,  as  described  in  the  text.  Includes  oil  and  gas  well  drilling  and  completion,  and  production  from 
new  wells,  as  estimated  in  the  BLM's  Reasonable  Foreseeable  Development  Scenario  for  federal,  state,  and  private  land. 

^All  dollar  values  are  in  millions  of  year  2011  dollars.  Net  present  value  of  output  is  discounted  at  a  7  percent  real  discount  rate,  as 
recommended  in  0MB  2002. 

^Employment  is  in  annual  job  equivalents. 

BLM  Bureau  of  Land  Management 
IMPLAN  Impact  Analysis  for  Planning  model 
N/A  not  applicable 

Similarly,  the  effect  of  oil  and  gas  activities  on  state  and  private  land  moderates  the  changes  in  earnings 
and  employment  for  alternatives  C,  D,  and  F.  In  Alternative  C,  oil  and  gas  activity  on  federal  lands  would 
create  10  percent  more  jobs  and  earnings  than  Alternative  A,  but  incorporating  state  and  fee  lands 
would  reduce  this  effect  to  a  7  percent  increase.  In  Alternative  D,  oil  and  gas  activity  on  federal  lands 
would  create  4  percent  fewer  jobs  and  earnings  than  Alternative  A,  but  incorporating  state  and  fee  lands 
would  reduce  this  effect  to  a  2  percent  decrease.  Finally,  in  Alternative  F,  oil  and  gas  activity  on  federal 
lands  would  create  4  percent  fewer  jobs  and  earnings  than  Alternative  A,  but  incorporating  state  and  fee 
lands  would  reduce  this  effect  to  a  3  percent  decrease. 

Under  each  alternative  various  management  actions  constrain  mineral  development  on  BLM- 
administered  land  for  the  protection  of  other  resource  values.  These  constraints  can  limit  the  mineral 
development  activity  on  BLM-administered  surface  and  mineral  estate  and  constrict  the  minerals-based 
economy  in  the  Planning  Area.  Table  4-45  summarizes  the  number  of  constrained  federal  wells  and 
unconstrained  non-federal  wells  for  each  alternative  over  the  life  of  the  plan. 
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Table  4-45.  Reasonable  Foreseeable  Development  Well  Number  Projections 


Well  Type 

Alternative 

Alternative 

Alternative 

Alternative 

Alternative 

Alternative 

A 

B 

C 

D 

E 

F 

Number  of  Projected  New  Federal  Wells 

1,184 

457 

1,304 

1,141 

454 

1,141 

Projected  Number  of  Abandoned  New 
Federal  Wells 

228 

89 

250 

220 

89 

220 

Projected  Productive  New  Federal  Wells 

956 

368 

1,054 

921 

365 

921 

Number  of  Projected  New  Non-federal 
Wells 

511 

511 

511 

511 

511 

511 

Projected  Number  of  Abandoned  New 
Non-federal  Wells 

98 

98 

98 

98 

98 

98 

Projected  Productive  New  Non-federal 
Wells 

413 

413 

413 

413 

413 

413 

Cumulative  New  Wells 
(Federal  and  Non-federal) 

1,695 

968 

1,815 

1,652 

965 

1,652 

Cumulative  Abandoned  New  Wells 
(Federal  and  Non-federal) 

326 

187 

348 

318 

187 

318 

Cumulative  Productive  New  Wells 
(Federal  and  Non-federal) 

1,369 

781 

1,467 

1,334 

778 

1,334 

Sources:  BLM  2009d;  BLM  2013a 


The  projected  number  of  cumulative  productive  new  wells  is  greatest  under  Alternative  C  (1,467)  and 
the  least  under  Alternative  B  (781).  The  percent  increase/decrease  from  the  number  of  new  wells  under 
Alternative  A  follows. 

•  Alternatives  B  and  E  -  43  percent  decrease 

•  Alternative  C  -  7  percent  increase 

•  Alternatives  D  and  F  -  3  percent  decrease 

A  change  in  energy  development  and  mining,  whether  increase  or  decrease,  is  likely  to  have  a 
substantial  social  and  economic  impact  within  the  Planning  Area.  As  noted  in  the  Economic  Conditions 
section  of  this  chapter.  Alternative  C  is  anticipated  to  result  in  the  most  substantial  increase  of  economic 
opportunities  with  the  highest  projected  job  growth  for  the  Planning  Area.  Alternatives  D,  F,  B,  and  E 
would  result  in  progressively  greater  decreases.  Regional  employment  under  Alternative  C  is  also 
anticipated  to  average  the  greatest  number  of  full  and  part-time  jobs  per  year  related  to  the  oil  and  gas, 
livestock  grazing,  and  recreation  industries,  which  may  result  in  beneficial  impacts  on  quality  of  life. 
Flowever,  Alternative  C  may  also  result  in  adverse  impacts  to  air  quality,  wildlife,  and  other  resources 
that  improve  quality  of  life  related  to  natural  characteristics  as  priorities  would  be  placed  on  the  use  of 
resources  such  as  oil  and  gas  development  over  the  conservation  of  resources  such  as  air  quality  and 
wildlife. 

Comparatively,  alternatives  B  and  E  would  provide  the  least  economic  and  social  benefits  as  measured 
by  jobs  and  income;  priorities  under  these  alternatives  are  centered  on  conservation  of  land  and  existing 
environmental  conditions.  Alternative  D  and  Alternative  F,  respectively,  would  result  in  more 
opportunities  than  Alternative  B,  but  fewer  economic  and  social  opportunities  than  Alternative  C  and 
Alternative  A;  the  latter  essentially  represents  the  continuation  of  current  trends.  Flowever,  Alternative 
D  would  continue  BLM's  current  practice  of  allowing  multiple  uses,  balancing  the  use  of  resources  such 
as  oil  and  gas  reserves  with  the  conservation  of  resources  such  as  air  quality,  open  space,  and  wildlife 
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range  areas  while  providing  an  increase  in  job  opportunities  dispersed  geographically  across  the 
Planning  Area.  Overall,  Alternative  D  updates  BLM's  land  and  resource  management  guidelines  in  the 
Planning  Area  while  preserving  both  job  opportunities  and  nonmarket  values  associated  with  open 
space  and  the  environment.  Management  under  Alternative  F  is  similar  to  Alternative  D  except  in  the 
Greater  Sage-Grouse  PHMAs  ACEC,  where  additional  restrictions  on  the  amount  and  type  of 
development  would  apply.  In  the  ACEC  under  Alternative  F,  open  space  and  environmental 
considerations  would  be  prioritized,  potentially  limiting  job  opportunities  in  comparison  to 
Alternative  D. 

Past,  present,  and  reasonably  foreseeable  future  actions  in  the  Planning  Area  and  surrounding 
geographic  areas  would  also  affect  both  traditional  economic  measures  (earnings,  jobs,  output)  and 
nonmarket  values  in  the  Planning  Area.  For  example,  the  BLM  Lander  Field  Office  RMP,  which  is  being 
updated  concurrent  with  the  CYFO  and  WFO  RMPs,  would  update  BLM's  direction  and  management 
plans  in  the  Lander  Field  Office,  which  includes  some  land  in  Flot  Springs  County  as  well  as  several 
neighboring  counties.  Thus,  the  choice  of  alternatives  in  the  Lander  RMP  could  directly  affect  social  and 
economic  conditions  in  the  Planning  Area  for  the  Bighorn  Basin  RMP.  Flowever,  based  on  past  BLM 
actions  and  present  policy  of  balanced  management  of  land  and  resources,  the  combined  effects  within 
the  Planning  Area  -  either  on  traditional  economic  measures  or  nonmarket  values  -  would  not  likely  be 
different  from  those  under  the  alternatives  considered  in  this  planning  effort. 

A  combination  of  market  conditions  and  state  and  federal  policy  related  to  ranching  and  livestock 
grazing  in  Wyoming,  and  across  the  Rocky  Mountain  West,  has  created  adverse  economic  conditions  for 
many  farms  and  ranches  in  the  Planning  Area.  BLM  management  actions  have  the  potential  to  help 
mitigate  the  effects  of  past  and  present  trends  that  make  livestock  grazing  more  challenging,  or  to 
exacerbate  those  trends  and  further  reduce  the  opportunities  for  livestock  grazing  operators.  For 
example,  some  ranch  owners  raise  money  for  retirement  or  other  purposes  by  subdividing  portions  of 
their  land  into  ranchettes  and  selling  them  to  individuals.  The  sale  of  these  ranchettes  provides  financial 
liquidity  to  ranchers  who  frequently  have  most  of  their  assets  in  land,  but  generally  results  in  increased 
building  of  fences,  houses,  and  sometimes  other  structures  (e.g.,  barns),  changing  the  character  of  the 
landscape.  Under  all  alternatives,  this  trend  is  likely  to  continue,  because  it  is  fundamentally  related  to 
(1)  the  nature  of  the  ranching  business  (principally,  the  fact  that  most  ranchers'  assets  are  in  land,  and 
the  fact  that  profit  margins  are  generally  low  and  can  turn  negative  in  drought  or  other  adverse 
conditions)  and  (2)  state  laws  that  govern  property  subdivision,  under  which  county  zoning  laws  cannot 
regulate  subdivisions  of  35  acres  and  larger.  Flowever,  RMP  alternatives  that  adversely  affect  the 
profitability  of  ranching  could  serve  to  increase  this  trend.  Specifically,  alternatives  B  and  E  would  have 
an  adverse  impact  on  continued  profitability  of  livestock  operators,  and  under  this  alternative,  the 
subdivision,  sale,  and  development  of  ranchettes  could  accelerate.  This  would  result  in  a  substantial 
cumulative  impact,  and  the  contribution  of  the  BLM  action  would  be  cumulatively  considerable. 
Alternatives  A,  C,  D,  and  F  would  not  be  expected  to  exacerbate  this  cumulative  impact. 

Under  all  alternatives,  however,  potential  cumulative  impacts  on  livestock  grazing  operations  could  also 
result  from  a  combination  of  activities  and  land  uses  occurring  within  the  Planning  Area  primarily  from 
surface-disturbing  activities,  human  disturbances,  and  the  presence  of  wildlife  that  compete  with 
livestock  for  rangeland  resources.  Additionally,  any  increases  in  human  population  relative  to  increased 
job  growth  could  create  additional  demands  for  recreational  use  of  the  public  lands  and  could  result  in 
livestock  displacement,  increases  in  noxious  weed  infestation,  and  costs  to  operators  and  public  land 
management  areas.  (Flowever,  only  Alternative  C  would  result  in  increased  job  growth  compared  to  the 
current  trend,  and  the  increase  would  be  small.) 
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Despite  the  potential  for  cumulative  impacts  resulting  from  various  operations  in  the  Planning  Area, 
overall  cumulative  impacts  of  BLM  and  non-BLM  actions  are  not  anticipated  to  have  long-term  adverse 
impacts  on  livestock  grazing  on  public  lands,  since  anticipated  impacts  to  grazing  lands  would  occur 
gradually  over  the  life  of  the  plan,  except  in  alternatives  B  and  E  where  the  impacts  of  livestock  grazing 
withdrawals  would  be  substantial  for  the  reasons  noted  above.  Additionally,  the  implementation  of 
BLM's  mitigation  guidelines,  reclamation  requirements,  surface-use  restrictions,  rangeland  guidelines, 
vegetation  treatments,  and  monitoring  efforts  would  provide  protection  to  forage  resources  on  federal 
lands,  which  would  help  reduce  overall  impacts  on  livestock  grazing  resources  and  operations. 

Cumulative  Issue  7:  The  cumulative  impact  of  management  actions  on  greater  sage-grouse. 

To  ensure  consistency  across  the  greater  sage-grouse's  range,  the  BLM's  National  Operation  Center  has 
conducted  management  zone  and  range-wide  cumulative  effects  analyses.  See  Chapter  7  for  the 
Bighorn  Basin  greater  sage-grouse  cumulative  effects  analysis. 
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Table  4-46.  Cumulative  Annual  Emissions  Associated  with  Alternative  A  -  Project  Year  2018 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

36.32 

17.19 

53.51 

8.06 

3.83 

11.89 

121.41 

59.02 

180.44 

0.94 

0.41 

1.35 

Coalbed  Natural  Gas 
Development/Production 

4.74 

2.52 

7.26 

0.76 

0.38 

1.14 

4.59 

2.04 

6.63 

0.10 

0.05 

0.15 

Oil  Development/Production 

147.97 

66.03 

214.00 

26.57 

11.60 

38.17 

252.42 

107.33 

359.75 

5.21 

2.22 

7.43 

Locatable  Minerals  Mining 

2,191.91 

754.21 

2,946.12 

322.44 

110.95 

433.39 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

678.92 

233.61 

912.53 

72.81 

25.05 

97.87 

7.14 

2.46 

9.60 

0.26 

0.09 

0.35 

Resource  Road  Maintenance 

80.05 

61.89 

141.94 

8.83 

6.83 

15.66 

2.10 

1.63 

3.73 

0.11 

0.09 

0.20 

ROW  Corridors  -  Renewable  Energy 

229.68 

177.56 

407.24 

23.71 

18.33 

42.03 

11.40 

8.81 

20.21 

0.42 

0.32 

0.74 

Livestock  Grazing 

33.82 

26.15 

59.97 

1.90 

1.47 

3.37 

1.60 

1.23 

2.83 

0.03 

0.02 

0.05 

Fire  Management 

265.74 

205.43 

471.16 

166.21 

128.49 

294.70 

51.07 

39.48 

90.56 

13.80 

10.67 

24.46 

Forest  Products 

321.85 

248.80 

570.65 

32.22 

24.91 

57.13 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

4,047.51 

1,837.07 

5,884.58 

687.50 

350.38 

1,037.88 

585.13 

287.50 

872.63 

27.43 

18.08 

45.51 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

54.36 

26.86 

81.22 

409.19 

207.99 

617.19 

54.13 

27.53 

81.66 

Coalbed  Natural  Gas 
Development/Production 

2.04 

0.73 

2.77 

3.99 

2.11 

6.10 

0.40 

0.21 

0.61 

Oil  Development/Production 

74.68 

32.14 

106.82 

19.03 

8.11 

27.14 

1.90 

0.81 

2.71 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

4.86 

1.67 

6.53 

1.63 

0.56 

2.19 

0.16 

0.06 

0.22 

Resource  Road  Maintenance 

0.93 

0.72 

1.65 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

10.45 

8.08 

18.52 

3.79 

2.93 

6.72 

0.38 

0.29 

0.67 

Livestock  Grazing 

13.57 

10.49 

24.05 

12.77 

9.87 

22.65 

1.28 

0.99 

2.26 

Fire  Management 

1,806.43 

1,396.46 

3,202.89 

98.69 

76.29 

174.98 

9.87 

7.63 

17.50 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

4,288.00 

3,262.23 

7,550.23 

1,284.07 

872.94 

2,157.01 

68.93 

37.83 

106.77 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-47.  Cumulative  Annual  Emissions  Associated  with  Alternative  A  -  Project  Year  2027 


1  Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

1  PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

36.70 

17.33 

54.03 

8.15 

3.86 

12.01 

123.29 

59.79 

183.08 

0.93 

0.43 

1.35 

Coalbed  Natural  Gas 
Development/Production 

3.88 

2.07 

5.94 

0.67 

0.34 

1.01 

4.57 

2.03 

6.60 

0.10 

0.05 

0.15 

Oil  Development/Production 

146.08 

68.12 

214.20 

26.39 

11.79 

38.18 

252.58 

106.81 

359.40 

5.22 

2.20 

7.42 

Locatable  Minerals  Mining 

2,107.70 

725.23 

2,832.93 

309.81 

106.60 

416.42 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

677.88 

233.25 

911.13 

72.56 

24.97 

97.53 

4.09 

1.41 

5.50 

0.24 

0.08 

0.32 

Resource  Road  Maintenance 

79.95 

61.80 

141.75 

8.72 

6.74 

15.47 

0.63 

0.49 

1.11 

0.10 

0.08 

0.17 

ROW  Corridors  -  Renewable  Energy 

181.70 

140.46 

322.16 

18.67 

14.43 

33.10 

4.19 

3.24 

7.43 

0.16 

0.13 

0.29 

Livestock  Grazing 

33.81 

26.14 

59.95 

1.89 

1.46 

3.35 

1.40 

1.08 

2.48 

0.03 

0.02 

0.05 

Fire  Management 

266.08 

205.70 

471.78 

166.54 

128.74 

295.28 

52.08 

40.26 

92.34 

13.85 

10.71 

24.55 

Forest  Products 

321.85 

248.80 

570.65 

32.22 

24.91 

57.13 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

3,907.35 

1,768.88 

5,676.23 

665.30 

339.06 

1,004.36 

589.13 

290.58 

879.72 

27.52 

18.17 

45.69 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

55.41 

27.14 

82.55 

412.47 

205.40 

617.87 

53.73 

26.77 

80.50 

Coalbed  Natural  Gas 
Development/Production 

2.01 

0.71 

2.73 

7.60 

4.03 

11.63 

0.76 

0.40 

1.16 

Oil  Development/Production 

74.23 

32.74 

106.98 

19.02 

8.10 

27.12 

1.90 

0.81 

2.71 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.80 

1.31 

5.11 

1.51 

0.52 

2.03 

0.15 

0.05 

0.20 

Resource  Road  Maintenance 

0.31 

0.24 

0.55 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

7.07 

5.47 

12.54 

3.15 

2.43 

5.58 

0.31 

0.24 

0.56 

Livestock  Grazing 

13.48 

10.42 

23.91 

12.76 

9.87 

22.63 

1.28 

0.99 

2.26 

Fire  Management 

1,813.43 

1,401.87 

3,215.31 

100.11 

77.39 

177.49 

10.01 

7.74 

17.75 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

4,172.57 

3,173.85 

7,346.43 

1,140.85 

756.27 

1,897.12 

68.96 

37.32 

106.28 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-48.  Cumulative  Annual  Emissions  Associated  with  Alternative  B  -  Project  Year  2018 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio  1 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

20.93 

22.17 

43.10 

4.65 

4.96 

9.61 

73.25 

80.06 

153.31 

0.46 

0.44 

0.90 

Coalbed  Natural  Gas 
Development/Production 

1.36 

2.14 

3.50 

0.24 

0.32 

0.57 

1.87 

1.72 

3.59 

0.03 

0.04 

0.08 

Oil  Development/Production 

75.02 

74.82 

149.83 

12.64 

12.08 

24.72 

110.39 

98.97 

209.36 

2.28 

2.05 

4.33 

Locatable  Minerals  Mining 

2,191.91 

754.21 

2,946.12 

322.44 

110.95 

433.39 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

652.15 

224.39 

876.54 

69.96 

24.07 

94.03 

6.97 

2.40 

9.37 

0.25 

0.09 

0.34 

Resource  Road  Maintenance 

60.83 

47.03 

107.86 

6.71 

5.19 

11.90 

1.60 

1.24 

2.84 

0.08 

0.06 

0.15 

ROW  Corridors  -  Renewable  Energy 

185.87 

143.69 

329.55 

19.13 

14.79 

33.92 

8.35 

6.46 

14.81 

0.31 

0.24 

0.55 

Livestock  Grazing 

16.87 

13.04 

29.91 

0.95 

0.73 

1.68 

0.80 

0.62 

1.41 

0.01 

0.01 

0.02 

Fire  Management 

152.11 

117.59 

269.70 

85.17 

65.84 

151.00 

25.96 

20.07 

46.04 

6.91 

5.34 

12.26 

Forest  Products 

215.97 

166.96 

382.93 

21.63 

16.72 

38.35 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

16.84 

13.02 

29.85 

1.71 

1.33 

3.04 

0.29 

0.23 

0.52 

0.01 

0.01 

0.02 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

3,612.69 

1,596.69 

5,209.38 

565.80 

272.87 

838.67 

362.28 

276.81 

639.09 

16.89 

12.48 

29.38 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

33.91 

37.68 

71.58 

262.60 

299.31 

561.91 

34.04 

38.81 

72.85 

Coalbed  Natural  Gas 
Development/Production 

1.07 

0.62 

1.68 

1.15 

1.79 

2.94 

0.11 

0.18 

0.29 

Oil  Development/Production 

34.49 

32.31 

66.79 

8.40 

7.59 

16.00 

0.84 

0.76 

1.60 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

4.80 

1.65 

6.45 

1.61 

0.55 

2.16 

0.16 

0.06 

0.22 

Resource  Road  Maintenance 

0.71 

0.55 

1.25 

0.38 

0.29 

0.67 

0.04 

0.03 

0.07 

ROW  Corridors  -  Renewable  Energy 

7.64 

5.91 

13.55 

2.75 

2.13 

4.88 

0.28 

0.21 

0.49 

Livestock  Grazing 

6.78 

5.24 

12.02 

6.39 

4.94 

11.32 

0.64 

0.49 

1.13 

Fire  Management 

907.27 

701.37 

1,608.64 

52.83 

40.84 

93.67 

5.28 

4.08 

9.37 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.34 

0.26 

0.60 

0.09 

0.07 

0.16 

0.01 

0.01 

0.02 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

3,317.02 

2,570.13 

5,887.15 

1,070.50 

922.07 

1,992.56 

42.14 

44.90 

87.04 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-49.  Cumulative  Annual  Emissions  Associated  with  Alternative  B  -  Project  Year  2027 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

25.25 

16.50 

41.75 

5.64 

3.68 

9.32 

91.04 

57.28 

148.32 

0.50 

0.39 

0.88 

Coalbed  Natural  Gas 
Development/Production 

1.12 

1.75 

2.87 

0.22 

0.29 

0.51 

1.86 

1.72 

3.58 

0.03 

0.04 

0.08 

Oil  Development/Production 

83.80 

62.32 

146.11 

13.52 

10.81 

24.33 

110.56 

98.31 

208.87 

2.29 

2.03 

4.32 

Locatable  Minerals  Mining 

2,107.70 

725.23 

2,832.93 

309.81 

106.60 

416.42 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

651.11 

224.04 

875.15 

69.71 

23.99 

93.69 

4.04 

1.39 

5.43 

0.23 

0.08 

0.30 

Resource  Road  Maintenance 

60.75 

46.96 

107.71 

6.63 

5.13 

11.75 

0.48 

0.37 

0.85 

0.07 

0.06 

ROW  Corridors  -  Renewable  Energy 

139.17 

107.59 

246.76 

14.28 

11.04 

25.32 

3.16 

2.45 

5.61 

0.14 

0.11 

Livestock  Grazing 

16.86 

13.03 

29.90 

0.94 

0.73 

1.67 

0.70 

0.54 

1.24 

0.01 

0.01 

0.02 

Fire  Management 

153.58 

118.73 

272.31 

86.54 

66.90 

153.43 

29.93 

23.13 

53.06 

7.09 

5.48 

12.57 

Forest  Products 

215.97 

166.96 

382.93 

21.63 

16.72 

38.36 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

16.84 

13.02 

29.85 

1.71 

1.33 

3.04 

0.29 

0.23 

0.52 

0.01 

0.01 

0.02 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

3,490.20 

1,510.07 

5,000.27 

546.88 

259.76 

806.64 

387.78 

260.44 

648.21 

17.25 

12.66 

29.92 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

42.89 

26.17 

69.06 

338.19 

197.06 

535.24 

43.47 

25.31 

68.78 

Coalbed  Natural  Gas 
Development/Production 

1.06 

0.60 

1.66 

2.16 

3.43 

5.59 

0.22 

0.34 

0.56 

Oil  Development/Production 

36.23 

29.95 

66.19 

8.49 

7.45 

15.94 

0.85 

0.74 

1.59 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.78 

1.30 

5.08 

1.50 

0.52 

2.01 

0.15 

0.05 

0.20 

Resource  Road  Maintenance 

0.24 

0.18 

0.42 

0.38 

0.29 

0.67 

0.04 

0.03 

0.07 

ROW  Corridors  -  Renewable  Energy 

5.21 

4.03 

9.24 

2.31 

1.79 

4.10 

0.23 

0.18 

0.41 

Livestock  Grazing 

6.74 

5.21 

11.95 

6.38 

4.93 

11.32 

0.64 

0.49 

1.13 

Fire  Management 

938.44 

725.46 

1,663.91 

67.66 

52.31 

119.97 

6.77 

5.23 

12.00 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.34 

0.26 

0.60 

0.09 

0.07 

0.16 

0.01 

0.01 

0.02 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

3,237.08 

2,486.60 

5,723.68 

1,010.71 

715.84 

1,726.55 

53.11 

32.66 

85.76 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-50.  Cumulative  Annual  Emissions  Associated  with  Alternative  C  -  Project  Year  2018 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

32.38 

22.77 

55.15 

7.16 

5.09 

12.25 

103.09 

81.62 

184.71 

0.96 

0.47 

1.42 

Coalbed  Natural  Gas 
Development/Production 

5.63 

2.54 

8.17 

0.89 

0.38 

1.28 

5.31 

2.04 

7.35 

0.12 

0.05 

0.17 

Oil  Development/Production 

145.60 

78.51 

224.11 

27.44 

12.86 

40.29 

275.82 

107.63 

383.45 

5.70 

2.23 

7.92 

Locatable  Minerals  Mining 

2,191.91 

754.21 

2,946.12 

322.44 

110.95 

433.39 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

812.81 

279.68 

1,092.49 

87.10 

29.97 

117.07 

8.01 

2.76 

10.76 

0.31 

0.11 

0.42 

Resource  Road  Maintenance 

126.40 

97.71 

224.12 

13.94 

10.78 

24.72 

3.32 

2.57 

5.89 

0.17 

0.13 

0.31 

ROW  Corridors  -  Renewable  Energy 

263.80 

203.93 

467.73 

27.32 

21.12 

48.44 

14.15 

10.94 

25.10 

0.53 

0.41 

0.93 

Livestock  Grazing 

41.17 

31.82 

72.99 

3.06 

2.37 

5.43 

1.99 

1.54 

3.52 

0.05 

0.04 

0.09 

Fire  Management 

492.99 

381.10 

874.09 

328.30 

253.79 

582.10 

101.29 

78.30 

179.60 

27.57 

21.31 

48.87 

Forest  Products 

431.57 

333.63 

765.20 

43.19 

33.39 

76.58 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

67.34 

52.06 

119.40 

6.86 

5.30 

12.16 

1.17 

0.91 

2.08 

0.03 

0.03 

0.06 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

4,634.44 

2,255.62 

6,890.06 

888.26 

501.89 

1,390.15 

646.96 

353.35 

1,000.31 

41.98 

28.97 

70.94 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

44.48 

38.29 

82.76 

314.63 

312.89 

627.52 

41.76 

41.64 

83.39 

Coalbed  Natural  Gas 
Development/Production 

2.30 

0.73 

3.03 

4.73 

2.16 

6.89 

0.47 

0.22 

0.69 

Oil  Development/Production 

78.52 

34.61 

113.13 

20.66 

8.24 

28.90 

2.07 

0.82 

2.89 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

5.18 

1.78 

6.96 

1.73 

0.59 

2.32 

0.17 

0.06 

0.23 

Resource  Road  Maintenance 

1.47 

1.13 

2.60 

0.79 

0.61 

1.39 

0.08 

0.06 

0.14 

ROW  Corridors  -  Renewable  Energy 

12.10 

9.35 

21.45 

4.35 

3.36 

7.72 

0.44 

0.34 

0.77 

Livestock  Grazing 

26.36 

20.38 

46.75 

25.39 

19.63 

45.02 

2.54 

1.96 

4.50 

Fire  Management 

3,604.74 

2,786.65 

6,391.39 

190.40 

147.19 

337.59 

19.04 

14.72 

33.76 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

1.36 

1.05 

2.41 

0.36 

0.28 

0.64 

0.04 

0.03 

0.06 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

6,096.52 

4,678.53 

10,775.05 

1,297.34 

1,059.49 

2,356.83 

67.34 

60.11 

127.45 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-51.  Cumulative  Annual  Emissions  Associated  with  Alternative  C  -  Project  Year  2027 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

38.75 

17.21 

55.96 

8.60 

3.83 

12.43 

129.28 

59.27 

188.55 

1.01 

0.41 

1.43 

Coalbed  Natural  Gas 
Development/Production 

4.61 

2.07 

6.68 

0.79 

0.34 

1.13 

5.29 

2.03 

7.33 

0.12 

0.05 

0.17 

Oil  Development/Production 

158.69 

66.23 

224.92 

28.75 

11.61 

40.36 

276.14 

106.98 

383.12 

5.70 

2.21 

7.91 

Locatable  Minerals  Mining 

2,107.70 

725.23 

2,832.93 

309.81 

106.60 

416.42 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

811.72 

279.30 

1,091.03 

86.82 

29.87 

116.70 

4.34 

1.49 

5.84 

0.28 

0.10 

0.38 

Resource  Road  Maintenance 

126.23 

97.58 

223.81 

13.78 

10.65 

24.43 

0.99 

0.77 

1.76 

0.15 

0.12 

0.27 

ROW  Corridors  -  Renewable  Energy 

211.75 

163.69 

375.44 

22.11 

17.10 

39.21 

4.95 

3.83 

8.78 

0.19 

0.15 

0.34 

Livestock  Grazing 

41.15 

31.81 

72.96 

3.04 

2.35 

5.39 

1.59 

1.23 

2.82 

0.05 

0.04 

0.08 

Fire  Management 

493.95 

381.85 

875.80 

329.20 

254.49 

583.69 

103.79 

80.24 

184.03 

27.67 

21.39 

49.05 

Forest  Products 

431.57 

333.63 

765.20 

43.19 

33.39 

76.59 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

67.34 

52.06 

119.40 

6.86 

5.30 

12.16 

1.17 

0.91 

2.08 

0.03 

0.03 

0.06 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

4,511.53 

2,164.61 

6,676.14 

869.20 

488.10 

1,357.30 

673.26 

331.77 

1,005.03 

42.10 

28.95 

71.05 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

57.70 

27.00 

84.70 

425.79 

206.36 

632.15 

55.64 

26.98 

82.62 

Coalbed  Natural  Gas 
Development/Production 

2.26 

0.71 

2.98 

9.01 

4.13 

13.14 

0.90 

0.41 

1.31 

Oil  Development/Production 

81.10 

32.30 

113.40 

20.79 

8.09 

28.88 

2.08 

0.81 

2.89 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.91 

1.34 

5.25 

1.59 

0.55 

2.14 

0.16 

0.05 

0.21 

Resource  Road  Maintenance 

0.49 

0.38 

0.87 

0.79 

0.61 

1.39 

0.08 

0.06 

0.14 

ROW  Corridors  -  Renewable  Energy 

7.92 

6.12 

14.05 

3.54 

2.74 

6.28 

0.35 

0.27 

0.63 

Livestock  Grazing 

26.20 

20.26 

46.46 

25.37 

19.61 

44.99 

2.54 

1.96 

4.50 

Fire  Management 

3,625.80 

2,802.92 

6,428.73 

199.64 

154.33 

353.98 

19.96 

15.43 

35.40 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

1.36 

1.05 

2.41 

0.36 

0.28 

0.64 

0.04 

0.03 

0.06 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

6,008.89 

4,585.52 

10,594.41 

1,270.44 

844.71 

2,115.15 

82.49 

46.28 

128.77 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-52.  Cumulative  Annual  Emissions  Associated  with  Alternative  D  -  Project  Year  2018 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

30.15 

12.93 

43.09 

6.67 

2.94 

9.61 

97.29 

55.98 

153.27 

0.86 

0.04 

0.90 

Coalbed  Natural  Gas 
Development/Production 

4.51 

2.54 

7.05 

0.72 

0.38 

1.11 

4.41 

2.04 

6.45 

0.10 

0.05 

0.15 

Oil  Development/Production 

131.89 

78.31 

210.20 

24.56 

12.81 

37.38 

243.69 

107.18 

350.87 

5.03 

2.22 

7.25 

Locatable  Minerals  Mining 

2,191.91 

754.21 

2,946.12 

322.44 

110.95 

433.39 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

611.98 

210.57 

822.56 

65.67 

22.60 

88.27 

6.71 

2.31 

9.02 

0.23 

0.08 

0.32 

Resource  Road  Maintenance 

80.05 

61.89 

141.94 

8.83 

6.83 

15.66 

2.10 

1.63 

3.73 

0.11 

0.09 

0.20 

ROW  Corridors  -  Renewable  Energy 

229.68 

177.56 

407.24 

23.71 

18.33 

42.03 

11.40 

8.81 

20.21 

0.42 

0.32 

0.74 

Livestock  Grazing 

33.82 

26.15 

59.97 

1.90 

1.47 

3.37 

1.60 

1.23 

2.83 

0.03 

0.02 

0.05 

Fire  Management 

265.74 

205.43 

471.16 

166.21 

128.49 

294.70 

51.07 

39.48 

90.56 

13.80 

10.67 

24.46 

Forest  Products 

321.85 

248.80 

570.65 

32.22 

24.91 

57.13 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

3,958.10 

1,822.07 

5,780.17 

676.93 

348.24 

1,025.17 

551.66 

284.15 

835.81 

27.14 

17.70 

44.84 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

42.39 

29.18 

71.57 

303.01 

258.83 

561.84 

39.94 

32.90 

72.84 

Coalbed  Natural  Gas 
Development/Production 

1.97 

0.73 

2.70 

3.78 

2.16 

5.94 

0.38 

0.22 

0.59 

Oil  Development/Production 

69.97 

34.49 

104.45 

18.28 

8.20 

26.48 

1.83 

0.82 

2.65 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

4.70 

1.62 

6.32 

1.58 

0.54 

2.12 

0.16 

0.05 

0.21 

Resource  Road  Maintenance 

0.93 

0.72 

1.65 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

10.45 

8.08 

18.52 

3.79 

2.93 

6.72 

0.38 

0.29 

0.67 

Livestock  Grazing 

13.57 

10.49 

24.05 

12.77 

9.87 

22.65 

1.28 

0.99 

2.26 

Fire  Management 

1,806.43 

1,396.46 

3,202.89 

98.69 

76.29 

174.98 

9.87 

7.63 

17.50 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

4,271.10 

3,266.83 

7,537.93 

1,176.88 

923.90 

2,100.78 

54.64 

43.22 

97.86 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-53.  Cumulative  Annual  Emissions  Associated  with  Alternative  D  -  Project  Year  2027 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NO« 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

36.13 

17.17 

53.30 

8.02 

3.83 

11.85 

121.84 

59.16 

181.00 

0.91 

0.41 

1.33 

Coalbed  Natural  Gas 
Development/Production 

3.69 

3.35 

7.05 

0.64 

0.46 

1.11 

4.39 

2.05 

6.45 

0.10 

0.05 

0.15 

Oil  Development/Production 

74.92 

135.24 

210.16 

12.62 

24.74 

37.36 

110.16 

240.34 

350.50 

2.28 

4.96 

7.24 

Locatable  Minerals  Mining 

2,107.70 

725.23 

2,832.93 

309.81 

106.60 

416.42 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

659.46 

226.91 

886.37 

70.50 

24.26 

94.76 

4.06 

1.40 

5.46 

0.23 

0.08 

0.31 

Resource  Road  Maintenance 

79.95 

61.80 

141.75 

8.72 

6.74 

15.47 

0.63 

0.49 

1.11 

0.10 

0.08 

0.17 

ROW  Corridors  -  Renewable  Energy 

181.70 

140.46 

322.16 

18.67 

14.43 

33.10 

4.19 

3.24 

7.43 

0.16 

0.13 

0.29 

Livestock  Grazing 

33.81 

26.14 

59.95 

1.89 

1.46 

3.35 

1.40 

1.08 

2.48 

0.03 

0.02 

0.05 

Fire  Management 

265.84 

205.51 

471.35 

166.31 

128.57 

294.88 

51.45 

39.77 

91.23 

13.82 

10.69 

24.51 

Forest  Products 

321.85 

248.80 

570.65 

32.22 

24.91 

57.13 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

3,816.77 

1,830.61 

5,647.37 

649.09 

351.22 

1,000.31 

444.43 

423.01 

867.44 

24.53 

20.89 

45.42 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

54.79 

26.93 

81.72 

407.21 

204.48 

611.69 

52.95 

26.59 

79.54 

Coalbed  Natural  Gas 
Development/Production 

1.95 

0.76 

2.70 

7.20 

-1.26 

5.94 

0.72 

-0.13 

0.59 

Oil  Development/Production 

34.43 

70.14 

104.56 

8.39 

18.07 

26.46 

0.84 

1.81 

2.65 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.79 

1.30 

5.09 

1.50 

0.52 

2.02 

0.15 

0.05 

0.20 

Resource  Road  Maintenance 

0.31 

0.24 

0.55 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

7.07 

5.47 

12.54 

3.15 

2.43 

5.58 

0.31 

0.24 

0.56 

Livestock  Grazing 

13.48 

10.42 

23.91 

12.76 

9.87 

22.63 

1.28 

0.99 

2.26 

Fire  Management 

1,808.17 

1,397.80 

3,205.97 

97.18 

75.13 

172.31 

9.72 

7.51 

17.23 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

4,126.80 

3,207.01 

7,333.82 

1,121.62 

757.77 

1,879.39 

66.78 

37.39 

104.16 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-54.  Cumulative  Annual  Emissions  Associated  with  Alternative  E  -  Project  Year  2018 


Emissions  (Tons  per  Year) 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

20.91 

31.98 

52.89 

4.65 

7.10 

11.75 

73.21 

105.61 

178.82 

0.46 

0.87 

1.32 

Coalbed  Natural  Gas 
Development/Production 

1.25 

2.14 

3.38 

0.23 

0.32 

0.55 

1.78 

1.72 

3.50 

0.03 

0.04 

0.07 

Oil  Development/Production 

74.92 

74.82 

149.74 

12.62 

12.08 

24.70 

110.16 

98.97 

209.13 

2.28 

2.05 

4.32 

Locatable  Minerals  Mining 

2,022.21 

695.81 

2,718.02 

276.52 

95.15 

371.67 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

660.08 

227.12 

887.20 

70.69 

24.32 

95.02 

7.06 

2.43 

9.48 

0.25 

0.09 

0.34 

Resource  Road  Maintenance 

60.83 

47.03 

107.86 

6.71 

5.19 

11.90 

1.60 

1.24 

2.84 

0.08 

0.06 

ROW  Corridors  -  Renewable  Energy 

185.87 

143.69 

329.55 

19.13 

14.79 

33.92 

8.35 

6.46 

14.81 

0.31 

0.24 

Livestock  Grazing 

16.87 

13.04 

29.91 

0.95 

0.73 

1.68 

0.80 

0.62 

1.41 

0.01 

0.01 

0.02 

Fire  Management 

142.23 

109.95 

252.18 

77.28 

59.74 

137.03 

23.45 

18.13 

41.58 

6.23 

4.81 

11.04 

Forest  Products 

215.62 

166.69 

382.31 

21.60 

16.70 

38.29 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

16.84 

13.02 

29.85 

1.71 

1.33 

3.04 

0.29 

0.23 

0.52 

0.01 

0.01 

0.02 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

3,440.46 

1,542.93 

4,983.39 

512.65 

253.35 

766.00 

359.50 

300.45 

659.95 

16.20 

12.38 

28.58 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

33.89 

46.73 

80.62 

262.53 

349.82 

612.35 

34.03 

46.77 

80.80 

Coalbed  Natural  Gas 
Development/Production 

1.03 

0.62 

1.65 

1.05 

1.79 

2.84 

0.10 

0.18 

0.28 

Oil  Development/Production 

34.43 

32.31 

66.73 

8.39 

7.59 

15.98 

0.84 

0.76 

1.60 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

4.83 

1.66 

6.49 

1.62 

0.56 

2.17 

0.16 

0.06 

0.22 

Resource  Road  Maintenance 

0.71 

0.55 

1.25 

0.38 

0.29 

0.67 

0.04 

0.03 

0.07 

ROW  Corridors  -  Renewable  Energy 

7.64 

5.91 

13.55 

2.75 

2.13 

4.88 

0.28 

0.21 

0.49 

Livestock  Grazing 

6.78 

5.24 

12.02 

6.39 

4.94 

11.32 

0.64 

0.49 

1.13 

Fire  Management 

817.36 

631.86 

1,449.22 

48.25 

37.30 

85.54 

4.82 

3.73 

8.55 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.34 

0.26 

0.60 

0.09 

0.07 

0.16 

0.01 

0.01 

0.02 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

3,227.03 

2,509.68 

5,736.71 

1,065.73 

969.03 

2,034.76 

41.67 

52.50 

94.17 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-55.  Cumulative  Annual  Emissions  Associated  with  Alternative  E  -  Project  Year  2027 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

25.23 

16.50 

41.73 

5.63 

3.68 

9.31 

90.98 

57.28 

148.26 

0.50 

0.39 

0.88 

Coalbed  Natural  Gas 
Development/Production 

1.03 

1.75 

2.77 

0.21 

0.29 

0.49 

1.77 

1.72 

3.49 

0.03 

0.04 

0.07 

Oil  Development/Production 

147.97 

-1.96 

146.01 

26.57 

-2.26 

24.31 

252.42 

-43.78 

208.65 

5.21 

-0.90 

4.31 

Locatable  Minerals  Mining 

1,980.11 

681.33 

2,661.43 

270.21 

92.97 

363.18 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

610.96 

210.22 

821.18 

65.43 

22.51 

87.94 

3.96 

1.36 

5.33 

0.21 

0.07 

0.29 

Resource  Road  Maintenance 

60.75 

46.96 

107.71 

6.63 

5.13 

11.75 

0.48 

0.37 

0.85 

0.07 

0.06 

0.13 

ROW  Corridors  -  Renewable  Energy 

139.17 

107.59 

246.76 

14.28 

11.04 

25.32 

3.16 

2.45 

5.61 

0.14 

0.11 

0.25 

Livestock  Grazing 

16.86 

13.03 

29.90 

0.94 

0.73 

1.67 

0.70 

0.54 

1.24 

0.01 

0.01 

0.02 

Fire  Management 

143.70 

111.09 

254.79 

78.65 

60.80 

139.46 

27.41 

21.19 

48.61 

6.40 

4.95 

11.35 

Forest  Products 

215.62 

166.69 

382.31 

21.60 

16.70 

38.30 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

16.84 

13.02 

29.85 

1.71 

1.33 

3.04 

0.29 

0.23 

0.52 

0.01 

0.01 

0.02 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

3,376.28 

1,380.16 

4,756.44 

508.11 

225.47 

733.58 

526.90 

116.38 

643.28 

19.48 

9.20 

28.67 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

42.87 

26.17 

69.04 

338.06 

197.06 

535.12 

43.45 

25.31 

68.77 

Coalbed  Natural  Gas 
Development/Production 

1.03 

0.60 

1.63 

1.96 

3.43 

5.39 

0.20 

0.34 

0.54 

Oil  Development/Production 

74.68 

-8.55 

66.13 

19.03 

-3.11 

15.92 

1.90 

-0.31 

1.59 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.75 

1.29 

5.04 

1.47 

0.51 

1.98 

0.15 

0.05 

0.20 

Resource  Road  Maintenance 

0.24 

0.18 

0.42 

0.38 

0.29 

0.67 

0.04 

0.03 

0.07 

ROW  Corridors  -  Renewable  Energy 

5.21 

4.03 

9.24 

2.31 

1.79 

4.10 

0.23 

0.18 

0.41 

Livestock  Grazing 

6.74 

5.21 

11.95 

6.38 

4.93 

11.32 

0.64 

0.49 

1.13 

Fire  Management 

848.53 

655.95 

1,504.48 

63.08 

48.76 

111.84 

6.31 

4.88 

11.18 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.34 

0.26 

0.60 

0.09 

0.07 

0.16 

0.01 

0.01 

0.02 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

3,185.51 

2,378.58 

5,564.09 

1,016.31 

701.74 

1,718.05 

53.67 

31.24 

84.91 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-56.  Cumulative  Annual  Emissions  Associated  with  Alternative  F  -  Project  Year  2018 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NOx 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

30.12 

22.77 

52.89 

6.67 

5.09 

11.75 

97.22 

81.60 

178.82 

0.86 

0.47 

1.32 

Coalbed  Natural  Gas 
Development/Production 

4.51 

2.54 

7.05 

0.72 

0.38 

1.11 

4.41 

2.04 

6.45 

0.10 

0.05 

0.15 

Oil  Development/Production 

131.70 

78.50 

210.20 

24.52 

12.85 

37.38 

243.24 

107.63 

350.87 

5.02 

2.23 

7.25 

Locatable  Minerals  Mining 

2,191.91 

754.21 

2,946.12 

322.44 

110.95 

433.39 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

674.49 

232.08 

906.57 

72.25 

24.86 

97.11 

7.14 

2.46 

9.60 

0.26 

0.09 

0.35 

Resource  Road  Maintenance 

80.05 

61.89 

141.94 

8.83 

6.83 

15.66 

2.10 

1.63 

3.73 

0.11 

0.09 

0.20 

ROW  Corridors  -  Renewable  Energy 

170.24 

131.61 

301.85 

17.73 

13.71 

31.44 

10.88 

8.41 

19.29 

0.40 

0.31 

0.71 

Livestock  Grazing 

33.45 

25.86 

59.31 

1.84 

1.42 

3.27 

1.58 

1.22 

2.80 

0.03 

0.02 

0.05 

Fire  Management 

265.74 

205.43 

471.16 

166.21 

128.49 

294.70 

51.07 

39.48 

90.56 

13.80 

10.67 

24.46 

Forest  Products 

322.37 

249.21 

571.58 

32.27 

24.95 

57.22 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

22.84 

17.66 

40.50 

20.56 

15.89 

36.45 

44.91 

34.72 

79.63 

4.53 

3.50 

8.03 

Project  Year  2018  Total 

3,961.10 

1,807.77 

5,768.87 

677.48 

348.08 

1,025.56 

551.03 

309.97 

861.00 

27.14 

18.13 

45.26 

Project  Scenario/Resource 

CO 

VOCs 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

42.36 

38.26 

80.62 

302.94 

309.41 

612.35 

39.93 

40.87 

80.80 

Coalbed  Natural  Gas 
Development/Production 

1.97 

0.73 

2.70 

3.78 

2.16 

5.94 

0.38 

0.22 

0.59 

Oil  Development/Production 

69.85 

34.61 

104.45 

18.25 

8.24 

26.48 

1.82 

0.82 

2.65 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

4.86 

1.67 

6.53 

1.63 

0.56 

2.19 

0.16 

0.06 

0.22 

Resource  Road  Maintenance 

0.93 

0.72 

1.65 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

9.98 

7.72 

17.70 

3.61 

2.79 

6.40 

0.36 

0.28 

0.64 

Livestock  Grazing 

12.90 

9.97 

22.87 

12.12 

9.37 

21.49 

1.21 

0.94 

2.15 

Fire  Management 

1,806.43 

1,396.46 

3,202.89 

98.69 

76.29 

174.98 

9.87 

7.63 

17.50 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,298.35 

1,776.74 

4,075.09 

726.86 

561.90 

1,288.76 

0.00 

0.00 

0.00 

Project  Year  2018  Total 

4,269.99 

3,275.22 

7,545.20 

1,175.98 

973.88 

2,149.87 

54.55 

51.13 

105.68 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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Table  4-57.  Cumulative  Annual  Emissions  Associated  with  Alternative  F  -  Project  Year  2027 


Emissions  (Tons  per  Year)  | 

Project  Scenario/Resource 

PMio 

PM2.5 

NO« 

SOx  1 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

36.10 

0.00 

36.10 

8.01 

0.00 

8.01 

121.76 

0.00 

121.76 

0.91 

0.00 

0.91 

Coalbed  Natural  Gas 
Development/Production 

3.69 

2.07 

5.76 

0.64 

0.34 

0.98 

4.39 

2.03 

6.42 

0.10 

0.05 

0.15 

Oil  Development/Production 

143.95 

66.22 

210.16 

25.75 

11.61 

37.36 

243.53 

106.98 

350.50 

5.03 

2.21 

7.24 

Locatable  Minerals  Mining 

2,107.70 

725.23 

2,832.93 

309.81 

106.60 

416.42 

87.70 

30.17 

117.87 

2.01 

0.69 

2.70 

Salable  Minerals  Mining 

673.34 

231.69 

905.03 

71.98 

24.77 

96.75 

4.09 

1.41 

5.50 

0.24 

0.08 

0.32 

Resource  Road  Maintenance 

79.95 

61.80 

141.75 

8.72 

6.74 

15.47 

0.63 

0.49 

1.11 

0.10 

0.08 

0.17 

ROW  Corridors  -  Renewable  Energy 

122.28 

94.53 

216.82 

12.73 

9.84 

22.57 

3.98 

3.08 

7.06 

0.16 

0.12 

0.28 

Livestock  Grazing 

33.44 

25.85 

59.29 

1.83 

1.42 

3.25 

1.39 

1.07 

2.46 

0.03 

0.02 

0.04 

Fire  Management 

265.84 

205.51 

471.35 

166.31 

128.57 

294.88 

51.45 

39.77 

91.23 

13.82 

10.69 

24.51 

Forest  Products 

322.37 

249.21 

571.58 

32.27 

24.95 

57.22 

0.20 

0.15 

0.35 

0.00 

0.00 

0.01 

Invasive  Species/Pest  Management 

33.67 

26.03 

59.70 

3.43 

2.65 

6.08 

0.59 

0.45 

1.04 

0.02 

0.01 

0.03 

OHVs 

18.05 

13.95 

32.00 

16.25 

12.56 

28.80 

57.82 

44.70 

102.52 

4.87 

3.76 

8.63 

Project  Year  2027  Total 

3,840.38 

1,702.09 

5,542.47 

657.75 

330.04 

987.79 

577.51 

230.30 

807.82 

27.28 

17.72 

45.00 

Project  Scenario/Resource 

CO 

voc 

HAP 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

BLM 

Non-BLM 

Cumulative 

Conventional  Natural  Gas 
Development/Production 

54.75 

0.00 

54.75 

407.08 

0.00 

407.08 

52.93 

0.00 

52.93 

Coalbed  Natural  Gas 
Development/Production 

1.95 

0.71 

2.66 

7.20 

4.13 

11.33 

0.72 

0.41 

1.13 

Oil  Development/Production 

72.27 

32.30 

104.56 

18.37 

8.09 

26.46 

1.84 

0.81 

2.65 

Locatable  Minerals  Mining 

20.84 

7.17 

28.00 

7.24 

2.49 

9.73 

0.72 

0.25 

0.97 

Salable  Minerals  Mining 

3.80 

1.31 

5.11 

1.51 

0.52 

2.03 

0.15 

0.05 

0.20 

Resource  Road  Maintenance 

0.31 

0.24 

0.55 

0.50 

0.38 

0.88 

0.05 

0.04 

0.09 

ROW  Corridors  -  Renewable  Energy 

6.72 

5.20 

11.92 

2.99 

2.31 

5.30 

0.30 

0.23 

0.53 

Livestock  Grazing 

12.82 

9.91 

22.74 

12.11 

9.36 

21.47 

1.21 

0.94 

2.15 

Fire  Management 

1,808.17 

1,397.80 

3,205.97 

97.18 

75.13 

172.31 

9.72 

7.51 

17.23 

Forest  Products 

0.83 

0.65 

1.48 

0.20 

0.16 

0.36 

0.02 

0.02 

0.04 

Invasive  Species/Pest  Management 

0.68 

0.52 

1.20 

0.18 

0.14 

0.32 

0.02 

0.01 

0.03 

OHVs 

2,180.47 

1,685.61 

3,866.08 

576.11 

445.36 

1,021.47 

0.00 

0.00 

0.00 

Project  Year  2027  Total 

4,163.61 

3,141.42 

7,305.03 

1,130.66 

548.07 

1,678.73 

67.68 

10.27 

77.95 

Source: 

Appendix  U 

BLM 

Bureau  of  Land  Management 

PMio 

particulate  matter  less  than  10  microns  in  diameter 

CO 

carbon  monoxide 

PM2.5 

particulate  matter  less  than  2.5  microns  in  diameter 

HAP 

hazardous  air  pollutant 

ROW 

right-of-way 

NO, 

nitrogen  oxides 

SO, 

sulfur  oxides 

OHV 

off-highway  vehicle 

VOCs 

volatile  organic  compounds 
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4.10  Irreversible  and  Irretrievable  Commitment  of  Resources 

Section  1502.16  of  CEQ  regulations  requires  that  the  discussion  of  environmental  consequences  include 
a  description  of  "...any  irreversible  or  irretrievable  commitment  of  resources  which  would  be  involved  in 
the  proposal  should  it  be  implemented."  An  irreversible  commitment  of  resources  refers  to  decisions 
affecting  the  use  of  resources  (generally  nonrenewable  resources)  that  limit  the  ability  for  future 
generations  to  use  that  resource.  For  example,  extraction  and  processing  of  sand  and  gravel  as  part  of 
an  aggregate  mining  operation  is  considered  an  irreversible  commitment  of  salable  minerals.  This  action 
is  irreversible  because  once  the  minerals  are  extracted  and  processed,  they  cannot  be  renewed  in  the 
ground  within  a  reasonable  timeframe,  and  are  therefore  unavailable  for  use  by  future  generations.  An 
irretrievable  commitment  of  resources  refers  to  decisions  resulting  in  the  loss  of  production  or  use  of  a 
resource.  For  example,  a  decision  not  to  treat  juniper  encroachment  into  adjacent  sagebrush  habitat 
results  in  the  irretrievable  loss  of  forage  production  from  the  grassland  community.  This  action  is  not 
irreversible,  because  a  treatment  applied  to  the  encroaching  juniper  could  restore  the  forage  production 
of  the  sagebrush  habitat. 

Though  the  decision  to  select  one  of  the  six  alternatives  described  in  this  Proposed  RMP  and  Final  EIS 
does  not  authorize  implementation  level  (activity-  or  project-specific)  activities,  all  of  the  alternatives 
contain  decisions  on  the  management  of  resources  that  may  lead  to  future  irreversible  and  irretrievable 
commitments  of  those  resources.  Decisions  made  in  the  selected  plan  serve  to  guide  future  actions  and 
subsequent  site-specific  decisions.  Following  the  signing  of  the  RODs  for  the  RMP  revision, 
implementation  plans  will  be  developed  and  implemented  by  the  BLM.  Implementation  decisions 
require  appropriate  project  specific  planning  and  NEPA  analysis,  and  constitute  BLM's  final  approval 
authorizing  on-the-ground  activities  to  proceed.  Assuming  the  BLM  selects  one  of  the  action 
alternatives,  and  that  subsequent  implementation  decisions  authorize  activity-  or  project-specific  plans, 
irreversible  and  irretrievable  commitment  of  resources  would  occur.  For  most  resources,  the  RMP  will 
provide  objectives  for  management  and  guidance  for  future  implementation  level  decisions  to  minimize 
the  potential  for  irreversible  and  irretrievable  commitments  of  resources. 

Table  4-58  identifies  the  irreversible  and  irretrievable  impacts  to  resources  and  resource  uses  that  may 
occur  as  a  result  of  implementing  one  of  the  six  alternatives.  No  irreversible  or  irretrievable 
commitment  of  resources  are  anticipated  for  air  quality,  visual  resources,  lands  and  realty,  renewable 
energy,  ROW  and  corridors,  CTTM,  recreation,  special  designations,  and  socioeconomic  resources. 
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Table  4-58.  Irreversible  and  Irretrievable  Resource  Commitments 


Resource 

Irreversible 

Irretrievable 

Explanation 

Physical,  Biological,  and  Heritage  Resources 

Soil 

X 

Surface-disturbing  activities,  nonmechanized  activities,  and  natural 
processes  cause  soil  erosion  in  the  Planning  Area.  Soil  formation  can 
take  thousands  of  years  and,  therefore,  eroded  soil  and,  to  a  lesser 
extent,  lost  productivity  are  considered  unrecoverable. 

Water 

X 

Depletion  of  surface  water  from  in  the  Planning  Area  watersheds  may 
result  in  an  irretrievable  commitment  of  water  that  would  otherwise 
have  contributed  to  the  Missouri  River  System.  Produced  water  from 
oil  and  gas  wells  in  the  Planning  Area  may  be  an  irretrievable 
commitment  of  groundwater,  depending  on  its  use,  once  it  reaches  the 
surface.  Increases  in  sediment,  salinity,  and  nonpoint  source  pollution 
that  result  from  surface-disturbing  activities  could  result  in  degradation 
of  water  quality  and  an  irretrievable  loss  of  water  utility. 

Vegetation 

X 

Allowing  surface-disturbing  activities  consistent  with  the  BLM's 
multiple-use  mandate  would  result  in  both  long-  and  short-term 
alteration  and  removal  of  vegetation  cover  that  would  not  be  available 
to  meet  other  resource  objectives.  In  some  instances,  disturbance  may 
result  in  a  long-term  shift  in  plant  communities. 

Fish  and  Wildlife 

X 

Activities  that  result  in  the  alteration  of  habitat  by  shifting  vegetation 
communities  can  displace  wildlife,  reduce  carrying  capacity,  and 
change  wildlife  communities,  resulting  in  lower  species  diversity  and, 
thus,  irretrievable  commitment  of  these  resources.  Potential  impacts 
to  wildlife  include  obstacles  and  barriers  affecting  traditional  ranges 
and  migration  corridors  of  big  game  and  resulting  in  concentrated 
herbivory  that  may  cause  damage  to  habitat. 

Cultural  and 

Paleontological 

Resources 

X 

Any  surface-disturbing  activities  may  damage,  destroy,  or  otherwise 
affect  cultural  and  paleontological  resources.  Once  disturbed,  these 
resources  cannot  be  replaced  and  the  potential  for  collecting  or 
preserving  meaningful  data  is  compromised. 

Resource  Uses 

Locatable  Minerals 

X 

Allowing  the  removal  of  locatable  minerals  from  the  ground  is 
considered  an  irreversible  commitment  of  these  resources. 

Leasable  Minerals 

X 

Allowing  the  removal  of  oil  and  gas  or  any  solid  leasable  mineral  from 
the  ground  is  considered  an  irreversible  commitment  of  these 

resources. 

Mineral  Materials 

X 

Allowing  the  removal  of  mineral  materials  from  the  ground  is 
considered  an  irreversible  commitment  of  these  resources. 

Forest  Products 

X 

Any  decision  to  prohibit  silviculture  treatments  is  an  irretrievable 
commitment  of  the  wood  fiber  produced. 

Livestock  Grazing 

X 

Forage  consumed  by  livestock  is  unavailable  for  wildlife.  Conversely, 
any  decision  to  prohibit  livestock  grazing  is  also  an  irretrievable 
commitment  of  the  forage  produced. 
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4.11  Unavoidable  Adverse  Impacts 

Assuming  that  the  BLM  selects  one  of  the  action  alternatives  and  that  subsequent  implementation 
decisions  authorize  activity-  or  project-specific  plans,  unavoidable  adverse  impacts  would  occur. 
Unavoidable  adverse  impacts  are  the  residual  impacts  of  implementing  management  actions  or 
allowable  uses  after  BMPs  and  mitigation  measures  are  applied.  As  discussed  in  Section  4.10  Irreversible 
and  Irretrievable  Commitments  of  Resources,  the  decision  to  select  one  of  the  four  alternatives 
described  in  this  RMP  and  EIS  would  not  result  in  unavoidable  adverse  impacts  because  the  decision 
does  not  authorize  on-the-ground  activities.;  however,  subsequent  implementation  level  decisions  may. 
This  section  describes  the  potential  unavoidable  adverse  impacts  that  may  occur  from  these 
implementation  level  decisions. 

Surface-disturbing  activities  (e.g.,  construction  of  well  pads  and  roads,  pits  and  reservoirs,  pipelines  and 
powerlines,  mining,  and  vegetation  treatments),  OHV  use,  fire  and  fuels  management,  some 
recreational  activities,  concentrated  herbivory,  and  operation  and  maintenance  of  existing  facilities  and 
infrastructure  in  the  Planning  Area  would  cause  fugitive  dust,  exhaust  emissions,  and  smoke,  thereby 
adversely  affecting  air  quality  through  the  release  of  HAPs,  VOCs,  CO,  SO2,  NO,  and  PMio  into  the 
atmosphere.  In  addition,  these  activities  would  release  C02,CH4,  and  other  GHGs  into  the  atmosphere. 

Surface-disturbing  activities,  motorized  vehicle  use  and  recreation,  fire  and  fuels  management, 
herbivory,  and  the  operation  and  maintenance  of  existing  facilities  and  infrastructure  in  the  Planning 
Area  would  contribute  to  soil  erosion  and  soil  compaction,  sediment  loading  of  waterbodies,  and  the 
potential  spread  of  invasive  species.  Invasive  species  will  continue  to  spread  via  the  wind,  in  water 
courses,  and  by  attaching  to  livestock,  wildlife,  humans,  and  vehicles.  The  continued  presence  of 
invasive  species  in  the  Planning  Area  is  considered  an  unavoidable  impact. 

Surface-disturbing  activities  and  the  development  of  mineral,  energy,  and  other  facilities  in  the  Planning 
Area  are  expected  to  cause  the  unavoidable  degradation,  loss,  and  fragmentation  of  habitats,  and 
therefore  will  unavoidably  affect  wildlife  that  depends  on  these  habitats.  Motorized  vehicle  use  and 
recreational  activities,  fire  and  fuels  management,  concentrated  herbivory,  and  the  operation  and 
maintenance  of  existing  facilities  and  infrastructure  in  the  Planning  Area  would  contribute  to  the 
unavoidable  degradation,  loss,  and  fragmentation  of  habitats. 

Protection  of  some  resource  values  (e.g.,  wildlife,  special  status  species,  cultural,  cave  and  karst,  and 
paleontological  resources)  would  adversely  affect  the  development  of  minerals  and  renewable  energy. 
Conversely,  the  development  of  minerals  and  renewable  energy  would  adversely  affect  the  distribution 
of  some  wildlife,  special  status  species,  and  vegetative  communities. 

Surface-disturbing  activities  and  development  for  resource  uses  would  change  the  landscape,  scenic 
quality,  and  setting  in  the  Planning  Area.  Surface-disturbing  activities,  motorized  vehicle  use,  theft  and 
vandalism,  and  natural  processes  (e.g.,  erosion)  would  adversely  affect  cultural  and  paleontological 
resources  in  the  Planning  Area. 
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